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INTRODUCTION 



THE progress of civilization is marked by its milestones of 
the great discoveries and inventions. The masterpieces 
in the art museums, the great plays and novels, the music of 
the orchestra and the opera, the solutions of complicated 
mathematical and astronomical problems, the discoveries in 
the chemical laboratories, the airplanes and electrical ap- 
pliances are all the results of creative thinking. 

What is the nature of this mental process, which typically 
precedes all the outstanding achievements made by man? 
What are the characteristics of creative thought? What are 
the stages in our thinking? What do we mean by "inspira- 
tion"? Does the creative thinking of the ordinary person 
show the same essential structure as that of the famous artist, 
scientist, or inventor? 

Although we recognize many and wide differences be- 
tween a Shakespearean play, an American folk song, the 
chemical formula for radium, and a formulated legal cause 
yet the process of thinking which preceded the production 
of these diverse products exhibited the same essential stages 
in each instance. The methods, materials, and aims may vary 
greatly in the various fields of human endeavor, but the psy- 
chological process underlying the production of a work of 
art, or an invention, or a law, or a scientific formula is funda- 
mentally the same in all cases. 

Can anything be done to stimulate creative thinking, so 
that we may reap the benefits of more original ideas? This is 
the problem which confronts us in every field of human en- 
deavor. What changes need to be made in the curricula of 
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x INTRODUCTION 

the schools and colleges to promote more productive think- 
ing? Similarly, what changes need to be made in the working 
and living habits of adults? By removing unfavorable condi- 
tions and providing additional opportunities, we can do 
much to encourage and foster creative thought. 

In order to meet this challenge it is imperative to have 
adequate knowledge about productive thinking. The aim of 
this book is to present in one volume the available informa- 
tion about creative thinking, which now is scattered among 
a number of articles and chapters of various books. We aim 
to bring together the viewpoints and investigations of many 
different writers within the covers of one volume, so that the 
reader may get a comprehensive view of the whole field of 
creative thought, as well as the individual contributions. 

In the wide field of education extending throughout this 
country more emphasis is constantly being placed on afford- 
ing additional opportunities for creative activities on the 
part of pupils and students in both rural and urban institu- 
tions. More and more teachers realize the importance of pro- 
viding additional outlets for creative thinking along the 
lines of the pupils' special interests and aptitudes. The 
teacher and educator will find that a better understanding 
of the nature of the creative process, as provided by this book, 
is helpful in planning courses of study and curricula, whether 
at the elementary or high school level. 

The way the mind works to produce great works of art 
and important inventions is a topic which stimulates the 
curiosity and interest of all students of psychology. They will 
find it highly useful in courses which stress thinking. The 
research psychologist will appreciate the convenience of hav- 
ing descriptions, definitions, and results of investigations in 
creative thought combined in one volume 

Not only those who work in education and psychology, 
but also students of aesthetics, literature and art will derive 
benefit from this book. 

Aesthetics is chiefly concerned with the problem of the 
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nature of art in all the forms and mediums in which it occurs. 
One of the fundamental questions to be answered in any 
course in aesthetics, literature and art is that of the nature of 
creative thought. The student is immediately confronted 
with the question, "How was that art produced?" "What is 
creative thinking?" This volume, with its comprehensive 
survey of the psychological descriptions and explanations 
of creative thought, will afford the necessary information. 

The amateur psychologist among the general public will 
welcome this book as an addition to his library. Certain chap- 
ters will especially appeal to him as those which describe 
the stages of thought, emotion in creative thinking, the ages 
of greatest achievement, and how he can improve conditions 
so that he and others may do more creative work. He will 
find much to interest him in the accounts from the actual ex- 
periences of thinkers. 

The purpose of this book is to present the viewpoints of 
various authors and investigators so that the reader can gain 
an understanding of the contribution made by each one. 
From a comparison of the many different definitions and 
descriptions which have been offered, he may obtain a com- 
prehensive evaluation of the whole field. We have attempted 
a critical evaluation of the various statements in order to 
bring out the essential nature of creative thinking. Atten- 
tion has been given to the conditions which facilitate crea- 
tive thought, as well as to those which hinder its develop- 
ment. We have pointed out suggested changes in educational 
procedures and the mode of living of adults to favor more 
productive thought. 
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PREPARATION 



THE great advance of civilization through the centuries 
has depended on creative thinking. It is the basic process 
underlying all the important inventions and discoveries. Lit- 
erature, music, painting, sculpture, drama, and all other 
forms of art depend on creative thinking. 

If we stop for a moment and think what life would be 
without the comforts of civilization, we immediately become 
aware of the vital importance of creative thinking. If for a 
minute we imagine ourselves living in a world without cul- 
ture, we realize the immense importance of creative thought. 
If we think of any large city, and then imagine for a moment 
the appearance of the landscape if the city were nonexistent 
and had vanished, we comprehend the large significance of 
creative thinking. 

We all at one time or another have wondered how a cer- 
tain work of art, an invention, or a scientific discovery was 
made. Each of us has asked that question at one time or an- 
other. We marvel at the excellence of the product and won- 
der how it was conceived. We wonder how the writer, artist, 
musician, inventor, or scientist thought to produce the great 
work of literature, music, art or the new invention. 

Creative thinking of longer or shorter duration is behind 
every great work of art or science and behind every inven- 
tion, which has advanced the progress of civilization. With- 
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out creative thinking there would be no progress in civiliza- 
tion. Without creative thinking we would have none of the 
luxuries and comforts of modern life. 

Creative thought is characterized by the four stages of 
preparation, incubation, illumination, and revision or veri- 
fication. The first stage is preparation. Let us now turn to an 
examination of that first stage. 

The First Stage 

Preparation is the first stage in the creative thought proc- 
ess. "I want to find out all I can about this problem/' says the 
thinker to himself. "I want to get an idea for my poem (or 
picture or musical composition)," or "I want to collect all the 
scientific data which has been done on this problem," are 
typical sentences describing the type of mental activity dur- 
ing this stage. 

The physicist Helmholtz, on the occasion of his seventi- 
eth birthday, was asked by friends to describe how he made 
his great discoveries. He said that after previous investigation 
of the problem "in all directions . . . happy ideas came un- 
expectedly without effort like inspiration. ... It was al- 
ways requisite that I should have turned my problem over 
on all sides, hither and thither, to the point where I could 
see all its turns and complexities in my head and could run 
through them freely without writing. To bring matters to 
this point is usually impossible without long preparatory 
labor." Helmholtz thus distinguishes the first stage of crea- 
tive thought. 

In his essay on creative thought Ribot writes, "One of the 
best conditions for inventing is an abundance of material, 
accumulated experience. . . . The revelations of inventors 
or of their biographers leave no doubt as to the necessity of a 
large number of sketches, trials, preliminary drawings, no 
matter whether it is a matter of industry, commerce, a ma- 
chine, a poem, an opera, a picture, a building, a plan of cam- 
paign." The first requirement for finding something new is 
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"to be fertile in hypotheses. . . . We seldom find ideas ex- 
actly what we want." 

The gifted mathematician Poincare describes this first 
stage of his work on a difficult problem: "I had been endeav- 
oring for two weeks to demonstrate that there could be no 
function analogous to those I have since called functions 
fuchsiennes. Each day for fifteen days I spent an hour or 
two at the work table" but with no solution. He tried a great 
number of combinations. He adds that "sudden inspirations 
never happen except after some days of voluntary effort 
which has appeared absolutely fruitless and whence nothing 
good seems to have come, where the way taken seems totally 
astray. . . . Often when a man is working at a difficult ques- 
tion, he accomplishes nothing the first time he sets to work. 
Then he takes more or less of a rest and sits down again at 
his table/' 

Wood worth points out that "the stages noted by Helm- 
holtz and Poincare are familiar to many solvers of original 
problems. First they 'load up* with all available information 
and make determined efforts to reach a prompt solution; and 
sometimes they are successful in this first heat/' But often 
days or weeks elapse before the saving idea comes. 

"This bringing forth of inventions, solutions, and dis- 
coveries rarely occurs except to a mind that has previously 
steeped itself consciously in material relating to its ques- 
tion," writes Dewcy. Christof notes that the first phase, 
which is the "formulation of the problem," involves baffle- 
ment and search. The issue that the person faces is de- 
fined, restated, brought into relation with other presumably 
pertinent matters, and carried to the point where familiarity 
with the area is much greater than it was at the very start ac- 
cording to Hartmann. Thus preparation precedes the other 
stages in Prescott's opinion. 

The kind of information which a person collects in this 
first stage has an important bearing on the way he finally 
solves the problem. In fact, Downey writes that "all so-called 
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inspirations occur strictly within the limit of the individual's 
capacity, training, and previous cogitations/' Szekely states 
that there is a functional relation between knowledge or 
previous experience and productive, creative thinking. 
Gesell brings out a similar point of view when he says, 
"Genius may have effortless moments, . . . these moments are 
usually preceded by prolonged periods of preparation. The 
so-called unconscious cerebration can take place only as a re- 
sult of purposeful endeavor. . . . The scientific genius is a 
prodigious worker endowed with persevering patience/' 

Duncker says, "The deliberating and searching is always 
confined to a province which is relatively narrow as to space 
and content. Thus preparation is made for the more discrete 
phases of a solution by certain approximate regional demar- 
cations, i.e. by phases in which necessary but not yet suffi- 
cient properties of the solution are demanded. Such implicit 
phases of a solution do not quite fulfill even the first pre- 
requisite of a solution. . . . Now since each aspect of the 
premises, in and for itself, could be the origin of some solu- 
tionand several such aspects dealt with successively that 
much more the subject must be just so much better off, the 
more and the more varied aspects he is able to command at 
one glance, i.e. without tedious 'work of explication/ . . . 
The one-sidedness, the poverty of aspect of thought material 
is as we shall in every case distinctly observe the chief 
characteristic of poor thinking/' 

Preparation May be Deliberate or Nondeliberate 

Collecting information in preparation may be either de- 
liberate or nondeliberate. Shaffer, Gilmer and Schoen have 
presented a good description of the way in which people in 
this stage gain knowledge of the problems they want to solve. 
"In scientific discovery, deliberate preparation is most fre- 
quent. The research worker studies the tools essential to his 
problem, and reads the previous contributions to his field 
of study. Before becoming a discoverer he must first become a 
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scholar. Nondeliberate preparation may often play an im- 
portant part, however. A man who has abandoned the field 
of physics to take up the study of psychology may later find 
that his knowledge of physics is the key to an important con- 
tribution to his newer area of interest. In fact, a characteristic 
of a creative thinker is his ability to combine and apply ex- 
periences that originally were gained at various times and for 
diverse purposes. In painting and music, deliberate prepa- 
ration is important, for a mastery of techniques is a prerequi- 
site to the invention of new effects and combinations. 

"Undeliberated preparation for creative work is seen 
most clearly in literature, especially in poetry. Many writers 
have kept notebooks in which they jotted down observations, 
chance thoughts, and bits of fact or style culled from their 
reading. In Coleridge's notebook, for example, may be found 
the germs of The Ancient Mariner and Kubla Khan. Cole- 
ridge, an omnivorous reader, assimilated the traditions and 
folk stories of the Far East, the superstitions of the Middle 
Ages, the habits of the albatross, lore about sailors and boats, 
and the plots of ancient Greek legends. From this hetero- 
geneous mass of material sprang his great imaginative poems. 
He was not gathering material for a planned poem when he 
read. Instead, the material was acquired randomly and for 
its own sake. Only after the preparation was complete did 
Coleridge conceive the poems, with that ability to recom- 
bine that is a mark of genius/' 

Carpenter described the type of activity which occurs in 
the preparation stage in his report of Mr. Appold, inventor 
of the centrifugal pump. "It was his habit, when a difficulty 
arose, carefully to consider the exact result he required; and 
having satisfied himself upon that point, he would direct his 
attention to the simplest mode in which the end could be ob- 
tained. With that in view, he would during the day bring 
together in his mind all the facts and principles relating to 
the case, and the solution of the problem usually occurred 
to him in the early morning after sleep." 
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Speaking of "the reception of the data" as the first stage, 
Feibleman says, "It should be stressed, however, that the 
imagination of the artist is a faculty which is already present 
in his reception of the data that come to him from the ex- 
ternal world. The apprehension of sense impressions is in 
one way a passive process. . . . The mind of the artist is a 
sensitive mechanism like a photographic plate which re- 
ceives, enters, stores, and records the impressions made upon 
it by the phenomena of the external world. In quite another 
way, however, the apprehension of sense impressions is ac- 
tive. For the mind is able to select that part of the external 
world from which it wishes to receive its sense impressions. 
We are able to focus the camera containing the photographic 
plate upon any object we choose. It is in this latter, active 
connection that the imagination of the artist already plays a 
part." 

In this first stage the thinker may spend many hours read- 
ing books and articles on the same general topic and making 
memoranda of the chief points. He might also spend as much 
time reading opposing kinds of work to obtain different view- 
points. Or, instead of reading, he might find it more profit- 
able to talk with several people who were well informed. As 
Platt and Baker conclude from replies obtained from several 
hundred research workers and directors of research, "the 
mind must be well provided with facts." 

"Before anyone could give himself up to inspiration he 
must have acquired a mastery over his subject in order that 
the technical aspects should be in no way a hindrance to 
him," asserts Harding. "New discoveries and inventions re- 
sulting, as they frequently do, from a coalition of ideas from 
widely different subjects, knowledge outside and beyond the 
chosen profession is a considerable asset towards the achieve- 
ment of the new and original." Many persons who attained 
distinction in later life practised their vocation in childhood, 
and had standards of culture unusually wide. 
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Attitude of Doubt and Perplexity 

Preparation is characterized by an attitude of doubt and 
uncertainty. Hutchinson points out it is a period of "trial and 
error activity." There is random effort with false starts on the 
basis of inadequate hypotheses. Stereotyped errors and a 
sense of frustration are characteristic. Dewey shows that re- 
flective thought begins with a state of doubt, which is char- 
acterized by hesitation and perplexity. "After prolonged pre- 
occupation with an intellectual topic the mind ceases to func- 
tion readily. It has apparently got into a rut; the wheels go 
round in the head; but they do not turn out any fresh grist. 
New suggestions cease to occur. The mind is ... fed up." 
Likewise Christof points out that thinking begins in baffle- 
ment and search for the significance of an obscure and puz- 
zling situation. This first stage is accompanied by an attitude 
of doubt. 

Length of Stage 

The period of preparation may last minutes or hours or 
consume months or years. In his scholarly book, Road to 
Xanadu, Lowes describes how Coleridge spent years reading 
and jotting down notes about the tales and legends of the sea. 
"One after another vivid bits from what he had read dropped 
into that deep well," resulting in the production of poems, 
as The Ancient Mariner. Or a poet may spend a relatively 
short time searching for ideas in writing a lyric poem. The 
author of a historical novel may read for a long time to col- 
lect relevant material. A lawyer may work hard reading 
similar cases. A mathematician or scientist may work for 
months to obtain adequate information about a problem he 
wishes to solve. The length of this stage for one mathemati- 
cian is seen in the following quotation from Poincare. "These 
sudden inspirations never happen except after some days of 
voluntary effort, which has appeared absolutely fruitless." 
Wallas notes this variation in the length of time consumed 
when he says preparation may last a few seconds or several 
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hours or longer periods than that. The acquisition of techni- 
cal habits in this first stage may involve years, as Hutchinson 
has pointed out. 

Preparation is the period when the subject is assembling 
or receiving new ideas. During this time the associations shift 
rapidly. One's ideas are not yet dominated by any coherent 
theme or formulation. It is a time when new thoughts seem 
to be "pressing in upon the mind/' as one writer expressed it. 
A poet gazes at a landscape or sunset and receives various im- 
pressions of it. A mathematician starts to solve a problem and 
considers its various phases. In order to study this stage, as 
well as those of incubation, illumination, and verification, 
Patrick studied the writing of poetry under laboratory con- 
ditions in order that the actual development of poems might 
be observed. In this way it was believed that more could be 
learned of the essentials of the process than by relying on the 
analysis of written documents, biographies, and clinical evi- 
dence, as other investigators have done. 

One hundred and thirteen persons took part in an experi- 
ment and were divided into two groups, an "experimental 
group" of fifty-five poets, and a "control group" of fifty-eight 
non-poets. The experimental group was composed only of 
poets of ability whose work had appeared in the better poetry 
magazines. Some of them were writers who were nationally 
known, and who had already published volumes of well- 
recognized poetry. 

The group of poets were compared with a control group 
composed of fifty-eight persons who were not writing poetry 
and had never written any, except possibly as school assign- 
ments in their high school days. It was considered if they had 
only written several poems as school assignments ten or 
twenty years ago, and had not written any since, that the 
effect of such small training would be negligible. A variety 
of occupations was represented. 

An individual interview was held with each person, 
which began with a preliminary conversation, the chief pur- 
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pose of which was to enable the poet to become accustomed 
to talking aloud. After the poet had become accustomed to 
the situation, he was presented with a picture of a landscape, 
which included a variety of objects, and told to write a poem. 
A record was kept of everything that was spoken from the 
moment of presenting the picture until the poet announced 
that the poem was completely finished, and needed no more 
revision. The creative process which the poets experience in 
their usual work is demonstrated in the creative process 
studied in this experiment. The four stages of creative think- 
ing are evident. There was individual variation in time 
spent. 

Summary 

During preparation, the first stage of creative thought, the 
thinker aims to acquire more information about the problem 
than he already possesses. In this period the ideas shift 
rapidly. One's thoughts are not yet dominated by any co- 
herent theme or formulation. Reading in the field of the 
problem is an important method of acquiring more informa- 
tion, as well as discussion and communication with others 
doing the same type of work. The thinker's past experiences 
in the same or allied fields, as well as careful observation of 
one's present environment, are other sources. Preparation 
may involve both deliberate and nondeliberate mental ac- 
tivity. Sometimes ideas seem to be pressing in upon the mind 
without much effort on the part of the subject, as in the case 
of the poet or artist who attempts to produce a work of art. 
On the other hand, the scientist or inventor may spend hours 
in strenuous mental effort to collect more information about 
his problem. This stage is typically accompanied by an un- 
pleasant feeling state. It is often characterized by an attitude 
of doubt or perplexity. A sense of frustration is common, 
especially after long periods of preparation without reaching 
the solution. While short periods of preparation may be con- 
tinuous, longer ones must necessarily be broken up by the 
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routine of daily living. The stage of preparation may vary in 
length from a few minutes, as in the case of lyric poetry, to 
months or years, as in the preparation for an invention or a 
crucial experiment. Preparation is typically followed by in- 
cubation, although the two stages may overlap. 



INCUBATION 



The Second Stage 

INCUBATION is the second stage in the creative thought 
process. After a person has struggled to solve a problem 
without success during the preparation stage, he frequently 
stops working on it for a while. He engages in other activities 
as recreation, sleep, physical exercise or doing other kinds of 
work. As he is busy with these different activities, he may find 
himself at intervals thinking of an idea which eventually 
leads to the solution. Each time this idea recurs to him it is 
modified until it is more clearly defined at the end of the stage 
than at the beginning and the solution is finally reached in 
the third stage of illumination. 

The existence of this second stage of incubation in crea- 
tive thought has been pointed out by various writers. In his 
essay written some years ago Ribot stated that inspiration 
signifies unconscious imagination and is the result of an un- 
derhand process existing in men. The "germ" is the first idea 
that strikes one after observing and studying. One brings to 
the solution all the materials gathered. There is a flowering; 
"when this latent work is sufficiently complete, the idea sud- 
denly bursts forth." 

The personal experiences of a gifted mathematician 
show how an idea about the solution may occur to a person 
after he has stopped actively working on a problem. 

13 
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Poincare tried a great number of combinations to solve a 
problem and reached no results. He writes, "One evening, 
contrary to my custom, I drank black coffee and could not 
sleep. Ideas rose in crowds; I felt them collide until pairs in- 
terlocked, so to speak, making a stable combination. By the 
next morning I had established the existence of a class of 
Fuchsian functions, those which come from the hypergeo- 
metric series; I had only to write out the results, which took 
but a few hours." He describes his attempts to solve another 
problem when he says, "Then I turned my attention to the 
study of some arithmetical questions, apparently without 
much success and without a suspicion of any connection with 
my preceding researches. Disgusted with my failure, I went 
to spend a few days at the seaside, and thought of something 
else. One morning, walking on the bluff, the idea came to me 
with just the same characteristics of brevity, suddenness and 
immediate certainty that the arithmetic transformations of 
indeterminate ternary, quadratic forms were identical with 
those of non-Euclidean geometry." 

"After the mind has ceased to be intent on the problem, 
and consciousness has relaxed its strain, a period of incuba- 
tion sets in. The material rearranges itself; facts and princi- 
ples fall into place; what was confused becomes bright and 
clear; the mixed up becomes orderly, often to such an extent 
that the problem is essentially solved/' according to Dewey. 

Platt and Baker have pointed out that the "mind must be 
well provided with facts, but periods of rest or temporary 
abandonment of a problem are quite essential. ... A scien- 
tific hunch is a unifying or clarifying idea which springs into 
consciousness suddenly as a solution to a problem in which 
we are intensely interested. In typical cases it follows a long 
study, but comes into consciousness at a time when we are not 
working on the problem." 

During this incubation stage, even though a person has 
quit trying to solve his problem for a while, "gradually an 
idea grows, annexing or using its neighbors, and becomes a 
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mastering purpose which cannot be resisted. Finally it results 
in some creation/ 1 writes Dimnet. "The word 'incubation' 
rather implies the theory of unconscious work on a problem 
during a period of attention to other matters, but we can 
strip off this implication and use it simply to denote the fact 
so far as it is a factthat a period of inattention to a prob- 
lem intervenes after preparation and before illumination. 
. . . Since the problem does consciously recur from time to 
time during the period of incubation, though without effort- 
ful work done upon it, partial solutions may be obtained," 
according to Woodworth. 

Speaking from a practical point of view, Hartmann points 
out, "If the task is a long-drawn-out one, the incubation 
phase necessarily intervenes, because one has to be concerned 
with othdr life duties, even if these are no more serious than 
eating or sleeping. If the entire process is sharply telescoped, 
incubation as such may disappear; but in most extensive 
productions its chief function seems to be to restore the or- 
ganism to a fresher and more zestf ul approach to the question 
that had earlier been carried to the point of fatigue or of in- 
effective work/' 

Relaxation or Activity Characterize this Stage 

Physical exercise, rest, relaxation, recreation or different 
kind of mental work may characterize the incubation stage. 
Helmholtz describes his own personal experiences in physi- 
cal exercise during this stage. He writes that after previous 
investigation of the problem "in all directions . . . happy 
ideas come unexpectedly without effort like inspiration. So 
far as I am concerned, they have never come to me when my 
mind was fatigued, or when I was at my working table. . . . 
They come particularly readily during the slow ascent of 
wooded hills on a sunny day. ... It was always requisite 
that I should have turned my problem over on all sides, 
hither and thither, to the point where I could see all its turns 
and complexities in my head and could run through them 
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freely, without writing. To bring matters to this point is usu- 
ally impossible without long preparatory labor. In the next 
place, after the fatigue arising from this labor had passed 
away, there must come a time of bodily freshness and quiet 
well-being, before the good suggestions would occur. Often 
in exact agreement with Goethe's lines, they were there 
when I awoke of a morning. . . . But they came most 
readily . . . during leisurely walking over wooded hills in 
sunny weather. The smallest dose of alcohol seemed to scare 
them away." 

Similarly A. E. Housman writes, "I would go out for a 
walk of two or three hours. As I went along, thinking of noth- 
ing in particular . . . there would flow into my mind, with 
sudden and unaccountable emotion, sometimes a line or 
two of verse, sometimes a whole stanza at once. ... I hap- 
pen to remember distinctly the genesis of the^ piece which 
stands last in my first volume. Two of the stanzas, I do not say 
which, came to my head, just as they are printed, while I was 
crossing the corner of Hampstead Heath between the Span- 
iard's Inn and the foot path to Temple Fortune. A third 
stanza came with a little coaxing after tea. One more was 
needed, but it did not come. I had to turn to and compose it 
myself and that was laborious business." 

Meinicke tells of an engineer who had worked on a prob- 
lem without success for a long time, and became tired and 
laid the problem aside. He was accustomed to take a walk 
along the river bank. There was a paddle steamboat, which 
he had been accustomed to see, but on a particular day there 
was also a new dredge. As he returned home past a bakery 
shop he received the successful idea for an invention, which 
combined the principles of the dredge and of the revolving 
paddle of the steamboat. 

A person may rest or sleep during this second stage when 
he has temporarily quit working on a problem for a while. 
"Baffling problems are sometimes readily solved after an in- 
terval of rest, and this phenomenon is due in part to the fact 
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that the problem is likely to be approached from a new in- 
tellectual standpoint," according to Carr. Also Harding sug- 
gests, " Absence of effort, passiveness and receptiveness were 
shown to be essential conditions of mind. . . . The decisive 
idea has the way of appearing when the mind is passive and 
even contemplating nothing in particular." 

The kind of activity which may occur during the incuba- 
tion stage varies for different people. Even the same person 
may show different behavior during this period on separate 
occasions. Wallas has said that this stage is composed of two 
factors: a. the "negative fact that during incubation we do 
not voluntarily or consciously think of a particular problem 
. . . b. the positive fact that a series of unconscious or in- 
voluntary (or foreconscious and forevoluntary) mental 
events take place then." The voluntary abstention from con- 
scious thought has two forms: a. conscious mental work on 
some other problem, b. relaxation from all mental work. 
One can often "get more results in the same time by be- 
ginning several problems in succession and voluntarily leav- 
ing them unfinished while we turn to others, than by finish- 
ing work on each at one sitting." In the more difficult forms 
of creative thought we have an interval free of effort on it. For 
example, A. R. Wallace hit on the evolution theory in his 
berth during an attack of malaria at sea. Darwin on account 
of ill health spent much time in mental relaxation. A. Carrel 
got an important thought while walking in Brittany. 

Carpenter had previously pointed out that "it is a com- 
mon experience of inventors (whether artists, poets or mech- 
anicians) that when they have been brought to a stand by 
some difficulty, the tangle will be more likely to unravel 
itself (so to speak) if the attention be completely withdrawn 
from it, than by any amount of continued effort. . . . They 
put it aside for a time and give their minds to something 
else, endeavoring to obtain either complete repose of mind, 
or refreshment by change of occupation, and they find that 
either after sleep, or after some period of recreation by a 
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variety of employment, just what they want 'comes into their 
heads/ " He mentions a quotation by Abraham Tucker, as 
long ago as 1805, "With all our care to digest our materials, 
we cannot do it completely, but after a night's rest, or some 
recreation, or the mind being turned into some different 
course of thinking, she finds they have ranged themselves 
anew during her absence and in such manner as exhibits al- 
most at one view all their mutual relations, dependencies and 
consequences/' 

Fehr investigated how scientists work and found that 
75% acknowledge the appearance of discoveries while en- 
gaged upon subjects foreign to researches at the moment, 
while 90% often found it necessary to temporarily abandon 
important work. The problem shapes itself during the pe- 
riod of incubation. "This may be long or short, highly con- 
scious or more indirective and random, anc^ filled with ex- 
periences which are predominantly of either an emotional or 
intellectual nature/' according to Commins. 

Shaffer, Gilmer and Schoen have also pointed out that 
the behavior characteristic of the incubation period varies 
somewhat among persons and according to circumstances. 
One variety of incubation appears as restless and poorly co- 
ordinated activity. 

"Incubation does not always occur in so obvious a form. 
It is sometimes reported that a scientist awakes from sleep 
with an inspiring solution of a perplexity, leading to the 
presumption that the incubation occurred during sleep. In 
other instances, the individual may turn to another task in 
the midst of which the answer to his previous problem will 
suddenly dawn on him. A vacation or period of relaxation 
will have the same effect, so that upon a return to work cer- 
tain baffling difficulties are found to be clarified without de- 
liberate effort. . . . 

"The period of incubation gives rise to anecdotes about 
the absent-mindedness of creative thinkers. A chemist re- 
ported that on one morning he took a bath, shaved, and then 
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took another bath. Only after the second bath did he realize 
that he had been concentrating on a problem for some time 
and that his reactions to his customary morning duties had 
been automatic and inattentive/' 

Feibleman mentions that if the artist does anything dur- 
ing incubation, "it tends to be something irrelevant, and 
often physical, and usually simple: fishing, sawing wood, or 
perhaps even desultory reading. From the public point of 
view it is a period of sterility because the audience is not able 
to detect in it any act of productivity by the artist. Lay per- 
sons are not able to see that this is in a way the artist's most 
productive time. For it is undoubtedly true that appearances 
are here deceiving." 

Length of Stage 

The length of this stage may range from minutes or hours 
to months or years. It varies from person to person, and also 
within the same individual from time to time. Rossman col- 
lected reports from inventors which show this variation in 
the length of time consumed. We quote some of the inven- 
tors' reports: 

"I usually keep the thought or idea in mind as much as 
possible. This does not mean that I think of an idea con- 
tinually, but I call it to mind as frequently as you would any 
subject that you were very much interested in, and, as the 
details of the idea take form, I make notes and sketches for 
reference. This may cover a period of from a few days to sev- 
eral years. Of course, if the time is long there may be periods 
of from several weeks to a couple of months' time that the 
idea is not called to mind, but when it is I always notice some 
progress during the interim." W. H. Wineman. 

"First there must be a demand for the solution of some 
problem. Every conceivable method is then called to mind 
that will contribute to this solution. The problem is carried 
mentally for days. Now and then certain sketches will be 
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made. After the mental image is formed I go into the shop." 
A. L. Collins. 

The incubation period "may take months or even years, 
taking it up and laying it down again a number of times- 
then when alone and at rest the substantial invention sud- 
denly appears to my mind." S. Olson. 

Rossman concludes "when the problem is presented and 
all the necessary data for its solution are marshalled a period 
of incubation appears to be usually necessary. This may take 
days or years. Many inventors relate they get their ideas when 
they least expect them." 

Portnoy quotes Amy Lowell as saying, "Long poems are 
apt to take months preparing in the subconscious mind; in 
the case of short poems the period of subconscious gestation 
may be a day or an instant or any time between." He terms 
incubation "a transitional stage during which the artist con- 
fines himself to routine matters of cleaning brushes, filling 
in the detailed parts of an orchestration, rewriting old manu- 
scripts." 

Gesell describes the length of the incubation stage in the 
case of Coleridge, who read copiously: "Long afterwards 
these multifarious impressions, slumbering in the deep well, 
came to concentrated confluence in forty-six words . . . 
The 'Ancient Mariner* grew and grew, from November 13, 
1797 to March 23, 1798." The growth had started before 
that when Coleridge read in childhood. 

The variation in the length of this stage is indicated by 
Carpenter's quotation from a biography of Charlotte Bronte. 
"She said that it was not every day that she could write. Some- 
times weeks or even months elapsed before she felt that she 
had anything to add to that portion of her story, which was 
already written. Then, some morning she would waken up 
and the progress of her tale lay clear and bright before her 
in distinct vision, its incidents and consequent thoughts 
being at such times more present to her mind than her actual 
life itself." 
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These differences in the length of the incubation period 
may be due to a number of factors. Some of these would be 
the nature of the original stimulating situation and the type 
of problem the thinker is attempting to solve. The nature 
and intensity of the emotional reaction set up by the original 
stimulus are contributing factors. The individual's personal 
habits and manner of living also exert influence. If a prob- 
lem is very complex, certain aspects of it may be incubated 
longer than other aspects. 

Idea Recurs Spontaneously 

The idea or mood, which is incubated, recurs spontane- 
ously from time to time during this stage. Paulhan has noted 
a letter from Mozart, which includes the following quota- 
tion: "When I feel well and in a good humor, or when I am 
taking a drive or walking after a good meal, or in the night 
when I cannot sleep, thoughts crowd into my mind as easily 
as you could wish. Whence and how do they come? . . . 
Those which please me, I keep in my head and hum them; at 
least others have told me that I do so. Once I have my theme, 
another melody comes, linking itself to the first one, in ac- 
cordance with the needs of the composition as a whole: the 
counterpoint, the part of each instrument, and all those 
melodic fragments at last produce the entire work. Then my 
soul is on fire with inspiration, if however nothing occurs to 
distract my attention. The work grows; I keep expanding it, 
conceiving it more and more clearly until I have the entire 
composition finished in my head though it may be long." 

The spontaneous recurrence of an idea during this stage 
is evident in the following report presented by Rossman: "At 
times ideas have bothered me for days and sometimes weeks 
until I set to work them out to completion, and then found 
that they amounted to invention. These are spontaneous 
ideas beyond the control of the individual. . . . They oc- 
cur at intervals of a few weeks to a number of months." T. 
Appleby. 
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The same thing is apparent in this quotation from Rim- 
sky-Korsakoff which Rees presents: "I composed every day 
and all day; yet I managed to do much walking with my 
wife. . . . But musical thoughts and their fashioning pur- 
sued me persistently . . . the moods and contours of sepa- 
rate moments of the opera were outlining themselves in my 
conception. All of this was partly jotted down in the thick 
book, partly kept in my head . . . my fancy tended to ... 
composing, and recording what I composed went very fast, 
now in the order of act and scene, and now by leaps, running 
ahead." 

Rees also quotes Bennett as saying, "Today I spent such 
a day as ought to satisfy a man of letters. ... At 2 I began, 
in my Bruges chair, to ponder further on my story, and the 
plot seemed to be coming. At 3:30 I made my afternoon tea, 
and then read more of Don Quixote, and fell asleep for about 
a minute. The plot was now coming faster and faster, and at 
5 I decided that I would, at any rate, begin to sketch the 
story. At 6:45 I had done a complete rough draft of the 
whole story." During this stage the idea which is being incu- 
bated recurs spontaneously. 

The incubation stage was studied in Patrick's experiment 
with poets mentioned in the preceding chapter. This was 
done by analyzing the written report obtained from each 
subject to see if an idea occurred early in the report, recurred 
one or more times, the subject meanwhile talking of other 
things, and at last appeared as the chief topic of the poem. 
Incubation does not differentiate the poets from the non- 
poets, but is apparently characteristic of the process of crea- 
tive thinking. The data are in accord with the hypothesis that 
preparation leads to incubation. 

Some of the statements regarding incubation, which were 
obtained from the poets by the aid of the questionnaire, are 
given below: 

"A poem is a spiritual irritation. It annoys me till it 
breaks out. I sometimes incubate a mood for years. I do not 
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incubate the lines. The idea lies fallow and comes back when 
conditions are favorable/' 

"If I feel blue or excited, then I sit down and try to get it 
out of my system. Sometimes it grows for days and days, and 
I sit down and write it off. The mood comes first and then 
the phrase. Or I incubate the mood, then the phrase, then 
write the poem. I don't incubate lyrics long." 

"First I have a mood, then I get two or three lines. Some- 
times I carry those two or three lines around and sometimes 
not. A sudden stimulus starts the incubation of a poem, 
whether a mood or a line. A mood may lie fallow from a half 
hour to a year, then it comes back." 

"I get a word and carry it around in my head. Then other 
words come. Pretty soon I get a phrase which is the nut of 
the poem, then I write the poem and modify that phrase." 

"If I have a feeling for a poem I would read something 
that would keep the suggestion going and carry some sort of 
a living relation to me. For instance, when I wrote the poem, 
'Morning Glories' the mood, as a sort of stillness, lasted for 
some time, and after a while the poem came to me. In this 
way ideas incubate." 

The stage of incubation in scientific thinking was also 
investigated in another experiment by Patrick. One hundred 
people took part in this study and were divided into two 
groups of fifty each. One group planned a scientific experi- 
ment at one sitting; the other thought about it over a period 
of two or three weeks and kept a diary, in which they re- 
corded any thoughts which they had concerning the problem 
during that time. 

Incubation presents essentially the same characteristics, 
whether it only lasts a number of minutes or extends over a 
period of several weeks. This experiment on scientific think- 
ing shows that the incubation, which only lasts a number of 
minutes, shows the same essential characteristics as that 
which continues several weeks. 

Incubation has also been studied in the field of art. One 
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hundred persons took part in this investigation and were di- 
vided into two groups of fifty artists and fifty non-artists. The 
artists were persons of ability, whose work has appeared in 
the better exhibits. 

The presence of incubation was shown if an idea oc- 
curred early in the report, recurred one or more times, the 
subject meanwhile talking of other things, and at last ap- 
peared as the chief topic of the picture. Incubation is char- 
acteristic of the thinking of both artists and non-artists. 

Incubation follows preparation, although it may ac- 
company it. We quote below some of the statements regard- 
ing incubation which were obtained from the artists by the 
aid of our questionnaire: 

"I almost always carry an idea around a while in my 
mind before I start to work. It keeps coming back several 
times while I am doing other things, and I can work it out 
later. Sometimes I lose it if I don't work on it. In coming 
back it changes, and sometimes improves as it comes back. If 
I don't grab it, I may get something different/' 

"I incubate an idea for periods of two or three weeks. It 
may be for a month or more when I am not working on it. I 
think now of making a picture of Coconut Grove as it used 
to look, and I have been incubating that two years. Then I 
get to feel like I want to paint. I keep vaguely thinking of 
something like it to do. I am thinking now of a still life. This 
afternoon I may start on it. The idea recurs while I am doing 
other things, as I have thought of a still life for two or three 
weeks now. I think of the roundness of the fruit, and shapes 
against the glass bottle. It recurs in color, so when I am ready 
to paint I know what I want to do and do it very rapidly. A 
complicated thing becomes simple by thinking about it. I 
noticed a tree and did not think about it and before I knew 
it, I had all sorts of information for making it." 

"I usually carry an idea around in my mind. I see the 
picture completely in my mind before I paint it. It recurs 



INCUBATION 25 

from time to time and lasts a couple of weeks. I know the 
color scheme before I start and get a model to fit that." 

4 'One must put over to the observer what one sees. Often 
I incubate an idea and it keeps recurring, as I saw children 
in the north end of town, and the idea stayed with me until 
painted a while later." 

"I incubate an idea, as color and movement might inter- 
est me. It lasts a week only. It grows more intense till fin- 
ished." 

"I often carry an idea around for several weeks before I 
make a picture though sometimes longer. I got ideas in 
Santa Fe last summer to do now. The ideas recur from time 
to time while I am occupied with other things." 

Wertheimer in his book, "Productive Thinking," gives 
a report of how he solved a mathematical problem. Although 
an examination of his protocols shows that preparation and 
incubation were present, he does not recognize the stages of 
creative thought or mention them. We quote from one of his 
protocols: 

"During a conversation at lunch about ornaments, the 
discussion touched on closed geometric figures such as tri- 
angles, rectangles, hexagons, and other polygons. ... In 
the hours that followed, in which I had other things to do, 
the problem continued to be active. After several hours it 
had developed to this stage: There is, on the one hand, the 
sum of the angles (A) in a figure; on the other hand, there is 
the closed completeness (B) of the figure. Between A and B 
there is only an 'and/ a simple conjunction. There is the one, 
here is the other. This and-relationship between them is 
somehow blind. What is really behind it all? What is the 
trouble? The two must have something to do with each 
other. It was not a feeling of two contradictory propositions. 
I was directed toward the positive problem, 'How can I com- 
prehend?' 

"2. The following day, while I was engaged in other 
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work, this idea suddenly came to me, vague, indefinite and 
uncertain, something like this: Here is a point. Around a 
point there is a complete 'angular space* of 360 degrees (one 
whole angle). Must there not be something similar to this in 
the case of the closed figure? But this most hazy notion could 
not be further clarified at the time. 

"Three days passed. Whatever I did, there was always 
present this same strong feeling, the feeling of something un- 
finished, of being directed toward something I could not 
grasp. I felt repeatedly that I could almost tell where the 
trouble lay, upon what it depended, in what direction the 
solution would develop, but it was all in a colloidal, indefi- 
nite state so that I could not formulate it concretely. Many 
times it seemed so clear that 'I need only write it down/ but 
when I attempted it, I could not, the ideas could not really 
be formulated. 

In this description of his thought processes from Gestalt 
point of view Wertheimer ignores the stages of creative 
thought. For instance, he does not mention incubation, al- 
though it is revealed in the recurrence of the idea at intervals 
over a period of days. This is brought out in such descriptive 
phrases as: "After several hours it had developed to this 
stage/' "The following day while I was engaged in other 
work, this idea suddenly came to me vague, indefinite, and 
uncertain, something like this:", "Three days passed. What- 
ever I did, there was always present this strong feeling, the 
feeling of something unfinished, of being directed toward 
something I could not grasp/' 

The vagueness and indefiniteness of the idea, which he 
mentions, is characteristic of incubation. Such statements, 
as the above show how the idea, which was incubated, 
recurred at intervals over a period of days. Wertheimer's 
period of incubation, which had extended over several days, 
was followed by the stage of illumination, in which the solu- 
tion was reached, with the accompanying feeling of elation. 
This is seen in the statement, "Every side has two exterior 
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right angles, one at each end. There can be as many sides, 
therefore as many such angles, as one wishes; but in every 
figure the cr's, the angles of rotation, must make a complete 
revolution. This was an 'intuition/ I was very happy at this 
moment. I had the feeling: 'Now I see through the matter/ " 
The stages of creative thought are apparent in these 
protocols of Wertheimer, which show creative thinking in a 
complex mathematical problem. Yet Wertheimer overlooks 
the existence of these stages, which are obvious in this data 
he presents. 

Summary 

From the experimental data presented in this chapter we 
find the stage of incubation follows preparation in creative 
thinking, whether it be in the field of poetry, art, or science. 
The period of incubation is characterized by the recurrence 
of the chief idea, which is finally adopted as the solution to a 
problem or the subject of a work of art in the stage of il- 
lumination. This idea reappears spontaneously from time 
to time with modifications, as it recurs in different mental 
sets or configurations. Frequently the thinker has ceased 
making an effort to solve the problem and has turned his at- 
tention to other matters, as relaxation, recreation, physical 
exercise or other types of mental work. At the end of this 
stage, the idea which has been incubating is more clearly de- 
fined than it was at the beginning. Not only the chief idea, 
but also ideas, which are later discarded, may recur spon- 
taneously from time to time with modifications during this 
period. The length of this stage may last from a few minutes 
or hours to months or even years. Sometimes in writing a 
short lyric poem or in sketching a picture the incubation 
stage may last a few minutes or days, while in making an in- 
vention, planning a scientific experiment, or writing a book 
it may extend over months or even years. The length of the 
period varies from person to person and also within the same 
individual from time to time, due to various factors, as the 
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nature of the original stimulating situation, the type of prob- 
lem, personal habits, and manner of living. The stages of 
preparation and incubation may overlap, and the spontane- 
ous recurrence of the idea may be apparent, while the sub- 
ject is still actively gathering information about the problem. 
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The Third Stage 

THE stage of illumination follows incubation. "Gradu- 
ally an idea grows, annexing or using its neighbors, and 
becomes a mastering purpose which cannot be resisted. 
Finally it results in some creation." "Suddenly an illumina- 
tion flash'es upon us which we had perhaps longed for, per- 
haps not," according to Dimnet. Inspiration is brusk and in- 
stantaneous after slow maturation as described by Delacroix, 
while Hutchinson says that some sudden stimulus from this 
whole field of irrelevance coming into periods of slight men- 
tal preoccupation and after periods of rest, terminates the 
period of incubation and precipitates the period or moment 
of insight, the flood of ideas. 

Sudden Appearance of Solution 

Illumination is characterized by the suddenness with 
which the hunch or correct idea appears, whether in the field 
of science or art. Rossman found from his study of inventors 
that "after the problem has been dealt with objectively and 
is still unsolved, a new idea flashes upon the mind, a new 
pattern suddenly appears; a new relationship is seen." He 
quotes S. Olson as follows: The study of a problem "may take 
months or even years, taking it up and laying it down again 
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a number of times then when alone and at rest the substan- 
tial invention suddenly appears to my mind." 

Rees shows how Durer received his inspiration at an un- 
expected moment. 'In the night between Wednesday and 
Thursday after Whitsunday (30, 31 May, 1525) I saw this ap- 
pearance in my sleep how many great waters fell from heav- 
en ... so when I arose in the morning I painted it ... 
as I saw it." Arnold Bennett received his insight in sudden 
flashes and often in the night: "I saw the whole play, in two 
acts, like a flash, and I described it." Cowell mentally re- 
hearsed compositions which he heard at concerts. After a 
period of this self-training, he had ' 'glorious sounds leap un- 
expectedly into his mind." Tschaikowsky 1 has said, "Gen- 
erally, the germ of the work appears with lightning sudden- 
ness, quite unexpectedly. If this germ falls on fertile soil- 
that is to say, when the desire to work is felt it takes root 
with incredible strength and rapidity, shoots up from the 
ground, displays branches, twigs, leaves, and finally blos- 
soms. I cannot describe the process of creation otherwise 
than by this comparison. The greatest difficulty lies in the 
necessity that the germ should appear under favorable cir- 
cumstances; then everything will proceed of its own accord." 

Spontaneous Appearance of Solution 

Another characteristic of illumination is that the 
"hunch" or correct idea appears spontaneously. Helmholtz 
emphasized this in an important speech given in 1896, when 
he said that after previous investigation of the problem 
"happy ideas came unexpectedly without effort like inspira- 
tion." Rignano likewise states, "If invention or inspiration 
is nothing more than a chance idea which at the moment 
of presenting itself is 'selected' from the rest by the corre- 
sponding affective tendency, it is natural it should present 
itself suddenly as if it had come of itself, without effort." 

i Rees (155) 
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The poet, J. G. Fletcher, 1 tells us how the chief idea for a 
poem may appear spontaneously. "Something which I have 
seen, heard, or experienced affects me very strongly. I brood 
upon it, largely unconscious, until suddenly, for no appar- 
ent reason, a line or group of lines form themselves in my 
brain, and in some way connected with the subject on which 
I have been thinking. . . . When I finally sit down to the 
actual task of composition, I generally . . . write the whole 
poem in a single draft. . . . This original draft may later 
be amplified or corrected, but never entirely re-written." 
Another poet, A. E. Housman, has similarly described the 
spontaneous and almost involuntary nature of such creation. 

Galli obtained reports from various artists and writers 
concerning their general methods of working. At the time of 
inspiration the idea appears suddenly in the mind of the 
artist or inventor, without his seeking it. Often it comes as a 
brilliant flash, a new idea, without any evident reason. It 
does not appear through the power of attention. There is an 
impersonality about it, as Ribot has pointed out, which ap- 
pears like a power superior to the conscious individual. 

With music Mozart 2 has said that the composition "does 
not come to me successively, with its various parts worked 
out in detail, as they will be later on, but it is in its entirety 
that my imagination lets me hear it." This spontaneity is 
reflected in John Philip Sousa's 3 remark, "Any composer 
who is gloriously conscious that he is a composer must be- 
lieve that he receives his inspiration from a source higher 
than himself." Bahle, who sent poems to thirty composers, 
requesting that they compose music about one of them, used 
the questionnaire method and obtained reports of how they 
did it. One composer said that the inspiration was best com- 
pared to the "appearance of a spirit" in an occult seance after 
everything was prepared. Another stated that "he always 
had the feeling that the idea is outside of time and space, 

i Portnoy (149) 2 Hadamard (58) Rees (155) 
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that it was generated in the background of his feelings and 
thoughts, and that it was not native." 

Similarly Harding writes, "Whichever form the inspira- 
tion takes it comes unsought as a gift without any kind of 
effort at the time on the part of the recipient. ... An idea 
or an impression which comes into the mind without effort 
is an inspiration irrespective of its triviality or value." It 
usually has a sense of value with it. "The recipient feels him- 
self to be possessed by some power whilst he is nothing but 
its mouthpiece or instrument. . . . The state of inspiration 
is not directly under the control of the will. . . . The de- 
cisive idea has the way of appearing when the mind is pas- 
sive and even contemplating nothing in particular." Along 
this line, Platt and Baker have presented a quotation from a 
chemist, who said that a scientific hunch "invariably comes 
at night after retiring for sleep, and the insight has been en- 
tirely effortless/' Hutchinson aptly points out, "If one had 
the least vestige of superstition, it is easy to see how he might 
suppose himself to be merely the incarnation, merely the 
mouthpiece, merely the medium of higher forces. It is the 
impersonality and automatic production of such moments 
of inspiration that has led to endless theories of extraper- 
sonal revelation." 

Feeling of Confidence 

Another characteristic of illumination is the feeling of 
certainty and confidence which accompanies the appearance 
of the hunch or solution. Bahle points out that the charac- 
teristics of the "sudden idea" are its fitness for the problem 
at hand, its capacity for expansion, and its vitality, freshness, 
and originality. Wallas terms it the "happy idea." Inspira- 
tion has been defined as "an instantaneous grasping of the 
solution of a problem, or of a proper method of procedure, 
or of the plan of a work of art, without the usual intermedi- 
ate steps of association and reasoning/' 

Pl^tt and Baker, who obtained reports from chemists on 
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methods of work, describe a scientific hunch as "a unifying 
or clarifying idea which springs into consciousness suddenly 
as a solution to a problem in which we are intensely inter- 
ested. In typical cases it follows a long study, but comes into 
consciousness at a time when we are not working on the 
problem. A hunch springs from a wide knowledge of facts, 
but is essentially a leap of the imagination, in that it goes 
beyond a mere necessary conclusion which any reasonable 
man must draw from the data at hand." 

The feeling of confidence and certainty, which accom- 
panies the appearance of the solution, is evident in the fol- 
lowing account by the mathematician, Poincare: "Then I 
turned my attention to the study of some arithmetical ques- 
tions apparently without much success and without a suspi- 
cion of any connection with my preceding researches. Dis- 
gusted with my failure, I went to spend a few days at the sea- 
side, and thought of something else. One morning, walking 
on the bluff, the idea came to me, with just the same charac- 
teristics of brevity, suddenness and immediate certainty, 
that the arithmetic transformations of indeterminate ter- 
nary quadratic forms were identical with those of non-Eu- 
clidean geometry." 

Feeling of Pleasure or Elation 

An emotional reaction generally accompanies this stage, 
although not always. This may range in intensity from 
pleasant contentment to intense joy or elation. Such emo- 
tional reaction appears in the personal experience of the 
poet, A. E. Housman: "I would go out for a walk of two or 
three hours. As I went along, thinking of nothing in par- 
ticular . . . there would flow into my mind, with sudden 
and unaccountable emotion, sometimes a line or two of 
verse, sometimes a whole stanza at once." 

Snyder describes the writing of hypnotic poems, as he 
terms them, and stresses the psychological effect of rhythm 
in leading to a state of trance and in intensifying emotional 



34 WHAT IS CREATIVE THINKING? 

susceptibility. The poet puts himself in a trance by repeat- 
ing the first lines of the poem to himself in autohypnosis. "As 
he repeats over and over what he has composed and dwells 
with increased concentration on a single phase of life, he 
gradually experiences the trance in which, for the time being, 
nothing else is of any importance or indeed enters into his 
consciousness/ 1 In a light state of trance his full artistic 
powers are liberated. Portnoy points out that the illumi- 
nation stage finds "the artist in his glory. Ideas flow, the eye 
sees, the ear hears, the artist is keenly alive again. He works 
with abundant energy until exhausted." The composer often 
works in such a feverish state that the hand cannot keep up 
with the thought, according to the reports which Galli ob- 
tained from various artists and writers. 

Length of Stage 

The stage of illumination is of brief duration as Ribot 
points out when he writes that this phase "is only an instant, 
but essential the moment of discovery." With it the work 
is virtually ended. The flowering occurs "when this latent 
work is complete" in the phase of incubation and "the idea 
suddenly bursts forth." Prescott notes the emergence of the 
thought into the conscious mind at an "inspired moment." 
Insight "lasts for a moment or at most a few hours, isolating 
the thinker from his normal world," according to Hutchin- 
son. Likewise Harding stresses the evanescence of inspira- 
tional ideas and impressions which are sharp and clear at the 
time, yet quickly forgotten if not recorded. "Inspiration 
does not continue long." 

This brief duration is brought out in the quotations 
from chemists studied by Platt and Baker: "I had worked 
on the problem until my mind and body were completely 
fatigued. I decided to abandon work and all thought rela- 
tive thereto and then, on the following day, when occupied 
in work of an entirely different type, an idea came to my 
mind as suddenly as i flash of lightning and it was the solu- 
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tion." "We had worked on it quite intensively for several 
months, and after that only occasionally. One day while sit- 
ting at my desk doing nothing and thinking about other 
matters, a thought flashed through my mind/' It was the 
solution. 

The illumination period is frequently a matter of mo- 
ments, although it may last hours. It is to be contrasted with 
the stages of preparation and incubation, which may last 
days, months, or even years. Hartmann describes illumina- 
tion as "the brief but critical period when all the brain work 
earlier done on a problem crystallizes in a flash of extraor- 
dinarily rapid organization. The melody for which one has 
been searching now begins to take form, or, in another area 
of creativity, the ideas literally come faster than one can write 
them down. This is the moment really, many moments, 
sometimes hoursof 'inspiration' for which the individual 
has longed." 

Relation to Insight in Simpler Problems 

Illumination is a special case of insight, which has been 
studied in both animals and people by a number of investi- 
gators, especially of the Gestalt school. Illumination is the 
term applied to insight, which occurs when a problem is suf- 
ficiently difficult in relation to the ability of the subject so 
that the four stages of creative thought are present. 

Ogden employs insight as the "term for noting an intelli- 
gent behavior in which the 'why' is registered by an appro- 
priate discrimination of desire, means, and end; that is to 
say, appropriate in the only way in which anything is 'real- 
istically' or 'objectively' appropriate." It "implies that be- 
havior is intrinsically meaningful." 

Experiments on animals have provided much of the 
data for descriptions and definitions of insight. Kohler con- 
cludes, "The insightful performance is an integrated whole 
conforming to the configuration or structure of the situa- 
tion. Such a solution may occur at the first contact with the 



36 WHAT IS CREATIVE THINKING? 

problem or after other attempts, lacking insight, have been 
made. The suddenness with which the solution often emerges 
indicates insight, and another index is found in the transfer 
of the solution to a somewhat modified problem." From work 
with apes Yerkes describes the hesitant behavior and more 
or less adequate modes of response followed by the appear- 
ance of a critical point at which the organism suddenly, di- 
rectly, and definitely performs the required adaptive act. 

After Alpert had studied forty-four nursery-school chil- 
dren he wrote, "The arousal of insight and its consummation 
in a practical solution are favored by emotional, tempera- 
mental, and mental factors those which in effect constituted 
the total personality. This is true in a far lesser degree of apes, 
probably because of their lower level development." 

Maier presented problems to fifty-two adults and found 
that mere experience or even selection of pertinent experi- 
ences was not enough to solve the problems? It was necessary 
to have the integration of the parts in terms of the goal and 
the experiencing of new relations. Storring gave his subjects 
two premises from which a conclusion was to be drawn and 
found there was an "aha-experience," a moment of insight, 
in which the two premises shot together into a unitary pat- 
tern. Wheeler has pointed out that "periods of initial delay 
prior to the execution of a new performance, that is hesi- 
tating while studying a novel situation, that is presumably 
a symptom that the configuration is forming." 

An investigation of insight in simple and more complex 
situations was carried out by Durkin, who requested her 
subjects to construct six two-dimension puzzles. Five of them 
consisted of several pieces to be put into square or Maltese 
crosses, while the more difficult sixth was a large cross con- 
sisting of all of the pieces of the five simple puzzles. Sudden 
reorganization appeared almost entirely with the most dif- 
ficult one, which was beyond the person's "apprehension 
span." 

"It has often been pointed out that such restructurations 
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play an important role in thinking, in problem solving," ac- 
cording to Duncker. "The decisive points in thought-proc- 
esses, the moments of sudden comprehension, of the 'Aha!' 
of the new, are always at the same time moments in which 
such a sudden restructuring of the thought-material takes 
place, in which something 'tips over/ " It is "this restruc- 
turation, more precisely: this transformation of function 
within a system, which causes more or less difficulty for 
thinking, as one individual or another tries to find a mathe- 
matical proof. 

"If a situation is introduced in a certain perceptual struc- 
turation, and if this structure is still 'real' or 'alive/ thinking 
achieves a contrary structuration only against the resistance 
of the former structure. The degree of this difficulty varies 
among individuals/ 1 Duncker finds that insight is both 
gradual and graduated. It is gradual, according to Duncker, 
in the sense that the solution of a complex problem proceeds 
by steps, which are themselves insightful. It is graduated in 
the sense that one may see more or less deeply into a situa- 
tion. The lower degree is present when a person knows a 
rule and realizes the given situation is one where the rule is 
applicable. In the higher degree, the person comprehends 
the reason for the rule. Duncker obtained protocols from 
subjects who solved a scientific problem. 

Claparede gave people the task of finding the subject 
of comic drawings or telling the story in a series of pictures. 
They were instructed, "Think, reflect aloud; say all that 
passes within your mind during the time you work to find 
the solution of the problem/* Thinking was found to take a 
zigzag course. Claparede observed "the sudden appearance 
of an idea or hypothesis/' The whole situation was clarified 
immediately. "In the light of this new element the appear- 
ance of the former elements is changed." 

Evidence of insight was studied in the responses of thirty- 
two high school students to nine geometric originals and 
fourteen underlying theorems. Henry writes, "Insight is 
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present in certain instances in solving geometric originals. 
. . . However, it would not be correct to characterize the 
typical successful behavior as the operation of insight/' in 
this experiment. 

Thus, we find insight is present in various degrees in dif- 
ferent types of problems, and appears at times in the reac- 
tions of the great apes and children. Let us reserve the term 
"illumination" for the type of insight which appears, when 
the problem is sufficiently difficult in relation to the ability 
of the subject, so as to produce creative thinking. Illumina- 
tion is typically preceded by the stages of preparation and 
incubation, which may be lacking in simpler problems. 

Patrick's experiments show that illumination follows 
preparation and incubation in poetic, artistic, and scientific 
thinking. This is evident with the poets, artists, and average 
persons doing poetic and artistic thinking, as well as with 
those engaging in scientific thinking. It is characteristic of 
both the skilled and unskilled. 

Insight occurs in situations ranging from the simple per- 
ceptual problem, in which the relation of the significant fac- 
tors is ascertained almost immediately, through the various 
simple and more complex problems, and it also occurs in 
creative thought. In the perceptual problem the correct re- 
sponse is recognized almost at once as the correct solution to 
the problem. In more difficult problems the relationship of 
the significant factors is not apprehended until after reason- 
ing of a simple or more complex nature has occurred. In 
simple reasoning situations, after the subject has thought of 
some alternatives, the first time the correct response occurs 
it is recognized as the correct solution to the problem, and 
thus the solution is reached within the first attempts made 
during the stage of preparation. Such a situation is, for exam- 
ple, the solving of a simple mechanical puzzle. Here we fre- 
quently find only the stage of preparation terminated by the 
correct response, which is recognized as the solution the 
first time it occurs. In more complex problems of creative 
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thought, incubation follows preparation although it may 
overlap with the first stage. An idea recurs from time to time 
and is modified each time it appears, until at last it is recog- 
nized in the stage of illumination or insight as the correct 
solution. The preparation and incubation stages may last 
weeks, months, or even years. 

Thus we find insight appearing in various problem situa- 
tions, ranging from those so simple that they are solved 
almost immediately, through those of increasing complexity 
to the very complicated problems of creative thought. 

Insight typically occurs in the response of an organism to 
a situation which is novel to it. If the situation is very familiar 
to the subject, habit rather than insight will provide the 
solution. A primary condition for the appearance of insight, 
then, is that it must have the aspect of novelty for the organ- 
ism at the time the response is made. Either the situation 
must be novel for the subject, or, if the situation is somewhat 
familiar, the subject must have forgotten what he did before, 
so that he reacts as if he were in a novel situation. 

Let us reserve the term "illumination" to apply to in- 
sight which occurs in the complicated problems which in- 
duce creative thinking. Let us apply the term illumination 
to insight, which has been preceded by the stages of prepara- 
tion and incubation, and which are often lacking in very 
simple problems, where insight may occur almost immedi- 
ately. Illumination, then, is the third stage of creative 
thought, which follows preparation and incubation. It is 
more often accompanied by an emotional reaction of intense 
pleasure or elation, than is true of insight in simpler prob- 
lems. 

Summary 

Illumination is the third stage of creative thought, dur- 
ing which the idea which has been incubating assumes de- 
finite form. In composing a poem or painting a picture it is 
typically the period when the lines are first formulated or 
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the outline of the picture is first sketched. In solving a scien- 
tific problem it is the period when the solution is first con- 
ceived. In making an invention it is the stage when the 
model is first designed. In legal work it is the period when a 
new interpretation is first conceived. In composing music it 
is when the theme is first written. The idea appears sud- 
denly. It comes spontaneously, with a feeling of certainty. It 
is typically accompanied by an emotional reaction of pleas- 
ure, even joy or elation. This stage is generally of short dura- 
tion. While insight may occur in all kinds of problems, even 
the most simple, illumination is applied to the insight which 
appears in the complicated problems of creative thinking, 
where it has been preceded by the stages of preparation and 
incubation. 



VERIFICATION OR REVISION 



The Fourth Stage 

T T ERIFICATION or revision is the final stage in the crea- 
V tive process. Wallas, after describing the stages of Prepa- 
ration, Incubation, and Illumination writes, "And I shall 
add a fourth stage of Verification/' Galli asserts that the work 
of art is not complete at the time of inspiration, but there 
must be revision and criticism. Claparede likewise says that 
the final operation in the intellectual act consists of verifica- 
tion. 

Mozart 1 has described his thinking by stating that after 
his imagination lets him hear how a composition will sound 
in its entirety in the stage of illumination, the various parts 
are worked out in detail in the final stage. "The main func- 
tion of inspiration in artistic work is, therefore, to provide 
the nucleus from which the work develops/' according to 
Harding. This is what Luzzatto refers to when he says the 
final moment is that of execution. Duncker makes reference 
to verification and revision when he asserts that a final stage 
of the reasoning process is the positive elaboration of pene- 
tration and the realization or execution of the functional 
value. The final or specific solution is the application of a 
functional solution to the available data of the situation 
(supplemented by one's store of personal experiences). Simi- 

l Hadamard (58) 
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larly Ogden points out that psychological judgment, which 
appears in the final stage of reasoning, "signifies the refine- 
ment of a configuration, with respect both to its contour and 
its inner articulation, the direction of refinement being de- 
termined by the law of precision." 

Amount of Work or Effort 

The revision may be slight or involve much effort. Rees 
says, "Elaboration is personal for the artist, for the means 
which he uses he must discover. . . . The way in which the 
artist elaborates is important to him. Artists have less to say 
about this phase of the creative process than about any other. 
It is almost too close for them to be able to divulge it." She 
quotes Robert Schumann and tells "how he carefully thinks 
through his work, and at the same time points out the varia- 
tion which exists among the artists in their ways of thinking: 
'But I certainly feel that theoretical studies have had a good 
influence upon me. Formerly I wrote down everything on 
the impulse of the moment, but now I follow the course 
of my ideas more, and sometimes stop short and look around 
to see where I am.' " 

The effort involved in elaboration and revision is re- 
vealed by Prescott when he writes, "There is first the sud- 
den inspiration, then the laborious composition. . . . The 
pictures presented by the poetic imagination in its sudden 
vision must often be worked over and connected by ordinary 
thought to take their place in the poem." 

There is need to verify the idea obtained by "inspira- 
tion," according to Poincare. When a sudden illumination 
comes in mathematical thinking, it must stand the test of 
verification. "All that we can hope from these inspirations, 
which are the fruits of unconscious work, is to obtain points 
of departure for such calculations. The calculations them- 
selves must be made in the second period of conscious work 
which follows the inspiration. The rules of the calculations 
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are strict and complicated; they demand discipline, atten- 
tion, will, and consequently consciousness/' 

Revision by Standards of Art or Science 

In verification and revision the idea, which has been ob- 
tained in illumination, is made to conform to the standards 
of art or science by special disciplines and techniques. In this 
stage of mathematical thinking, according to Wallas, both 
the validity of the idea is tested, and the idea itself reduced 
to exact form. Verification "closely resembles the first stage 
of preparation/' It is usually fully conscious. Men have 
worked out much the same series of mathematical and logi- 
cal rules for controlling verification by conscious effort as 
those used in the control of preparation. This testing of the 
idea is indicated by Collins 2 when he writes, " After the men- 
tal image is formed I go into the shop/' 

In the final stage or that of verification, elaboration or 
evaluation, the exaggerations of the period of insight are 
checked against external realities, as Hutchinson points out. 
"Without this insight, not much of social value would be 
released." The period of verification or elaboration is char- 
acterized by systematic, "exacting work and largely unin- 
spired." "The problem of objectification presents itself as an 
almost unexpected responsibility, demanding a shift in men- 
tal attitude toward the critical side." There is the "applica- 
tion of all rules of procedure and special techniques, con- 
cern over materials, media, and paraphernalia of actual 
production ... to hammer the ideational contribution of 
insight into some form of objective or tangible reality. . . . 
All too often because of the high cost in mental effort, en- 
deavor stops short of this final realization." The future of 
the project remains uncertain. The elaboration process has 
subtleties, which in one sense make it psychologically almost 
as complex as the period of insight. Hutchinson describes 
characteristics of elaboration, as the nature of the critical at- 

2 Rossman (162) 



44 WHAT IS CREATIVE THINKING? 

titude, the visitation of secondary insights, the limited ca- 
pacity of the creator as critic, the dominance of negative 
standards of criticism over positive, the effect of certain aids 
to criticism upon the mental process, constantly shifting ori- 
entation of interest between criticism and creation, the re- 
action to the finished work. The critical attitude "owes its 
power to the perception of contrasts between work in the 
process of development and the standards, both implicit and 
explicit, which it must satisfy. ... In the struggle to ma- 
terialize the project, the grounds for the rejection of ma- 
terials are naturally more explicit than the grounds for ac- 
ceptance, because the only things upon which the critical 
faculty can with assurance fasten are the elements common 
to the new insight and what was known and explicit concern- 
ing it prior to its appearance. . . . When elaboration en- 
tails deletion of parts of a work already completed, the de- 
struction requires almost as great a force of mind, or great 
expenditure of psychic energy as the act of creation." "The 
history of both art and science is largely the history of man's 
personal endurance, his acceptance of labor as the price of 
success. . . . Elaboration is for the mature only; it is for the 
rigorous, the exacting, the profound." 

Length of Stage 

The length of the period of revision or verification may 
last only a short time or extend into months or years. The 
duration of this stage varies according to the nature and dif- 
ficulty of the problem or work of art, and according to other 
factors. Ribot says, "How false is the theory that holds that 
there is always a sudden stroke of inspiration, followed by a 
period of rapid or slow execution. On the contrary, observa- 
tion reveals many processes that apparently differ less in the 
content of invention than according to individual tempera- 
ment." Ribot outlines two processes of creative thought: the 
complete process, in which the final phase is verification or 
application; the abridged process, in which the final phase 
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is the constructive and developing period. The two processes 
differ superficially rather than essentially. In both processes 
the third phase may be long or short because the main work 
is done. "Elaboration may be years of grinding work; the 
perspiration that is nine-tenths genius," according to Hutch- 
inson. 

Verification or revision was easily identified in the data 
which Patrick obtained on scientific, artistic and poetic 
thinking. 

The Four Stages May Overlap 

The four stages, which we have discussed in the preced- 
ing chapters, may overlap. Incubation may appear during 
preparation and revision may begin in the illumination 
stage. 

Hutchinson mentions this fact when he says, "The act of 
critical elaboration may begin immediately after the appear- 
ance of insight, or form a period co-existent with it." Or it 
may wait a while after the first draft. "In fact, one of the most 
effective agents in encouraging the swing in mental attitude 
away from the distinctly creative toward the critical is time/' 
It must be sufficient for the thinker to regain his objective 
reference. "The critical attitude is as essentially unstable, as 
difficult to maintain as the creative. . . . Minor or second- 
ary insights come so frequently and with such force that it is 
sometimes better to consider the period of elaboration as co- 
extensive with, if not identical to, the original period of in- 
sight. . . . The alterations exist because the creative mind 
is dynamic, because the polarity creation-criticism is de- 
pendent upon the subject-object, self-outer world relation, 
in which the mind by its very structureas the psychoana- 
lysts have often pointed out is inevitably bound to oscillate 
- . . continual, although not regular, alteration is the rule so 
long as the creative impulse does not atrophy." 

It is not uncommon for incubation to overlap with prepa- 
ration. An idea, which leads to the solution, may begin to 
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recur from time to time, while the thinker is still collecting 
information about the problem. Although illumination is 
typically of short duration, yet sometimes revision starts 
while the artist or scientist is formulating the main outline 
for his work of art or the solution to his problem. 

Any description of creative thought must take cognizance 
of the fact that in a complex problem different phases of the 
subject might develop differently. For instance, in a scientific 
experiment it might be necessary to develop several differ- 
ent methods of testing different aspects of the problem. Thus 
the thinker might have reached the illumination stage and 
know the procedure for testing one aspect of the problem, 
while still floundering around in the preparation stage on 
another aspect of the problem. And he still might be incubat- 
ing a third aspect of the problem, while doing different tasks. 
Or in the artistic field, in the case of a person writing a long 
epic poem, the poet might have conceived of the general 
scheme of the poem during the stages of preparation, incuba- 
tion, and illumination. The writing of one section of it, 
which may be a little poem inside the larger one, might be 
only at the preparation stage, while another section may have 
been developed to the final stage of revision. 

In a complex problem, as typical of creative thought, 
various stages may appear in different aspects of the same 
problem, at the same time. If the problem is a very difficult 
one this phenomenon is apt to occur. The complex problem 
may of itself be composed of lesser problems, each of which 
are sufficiently difficult to induce creative thinking. 

Summary 

The final stage of creative thought is verification or re- 
vision. The essential idea, or outline, which appeared in the 
illumination stage, is revised or verified. In the writing of a 
poem the author examines the lines, which he wrote during 
the stage of illumination, to add some details and eliminate 
others. In the solving of a scientific problem, the scientist 
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may employ statistical techniques or laboratory equipment 
to verify the idea which he obtained in illumination. The 
artist adds and eliminates colors and lines to the picture 
which he has sketched, while the musician plays his composi- 
tion on the appropriate musical instrument to see what notes 
and chords should be changed. The idea obtained in illumi- 
nation is made to conform to the standards of art or science 
by special disciplines or techniques. The revision may be 
slight or involve much effort. The duration of this stage may 
vary from a few minutes to months or years, depending on 
the nature and difficulty of the problem. The four stages may 
overlap, as incubation may appear during preparation and 
revision may begin during the illumination stage. 



EXPLANATIONS OF INCUBATION AND 
CREATIVE THOUGHT 

The Subconscious Mind 

"'TpHE part played by this unconscious work in mathe- 
X matical discovery seems to me indisputable, and we 
shall find traces of it in other cases where it is less evident," 
writes Poincare. . . . "The unconscious ego, as it is called, the 
subliminal ego, plays a most important part in mathematical 
discovery. It has been said that the subliminal ego is auto- 
matic, but that is not true. It is in no way inferior to the con- 
scious ego. ... It is capable of discernment, it has tact, and 
lightness of touch; it can select, and it can divine. . . . Com- 
binations which present themselves to mind in a sort of sud- 
den illumination, after an unconscious working somewhat 
prolonged, are generally useful and fertile combinations." 
Poincare says that in mathematical problems "it never hap- 
pens that the subconscious mind supplies ready-made the re- 
sult of a lengthy calculation in which we have only to apply 
fixed rules. It might be supposed that thesubliminal ego "was 
peculiarly fitted for this kind of work. . . . All that we can 
hope from these inspirations, which are the fruits of un- 
conscious work, is to obtain points of departure for such cal- 
culations. The calculations themselves must be made in the 
second period of conscious work which follows the inspira- 
tion. The rules of these calculations are strict and compli- 
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cated; they demand discipline, attention, will, and conse- 
quently consciousness. In the subliminal ego, on the con- 
trary, there reigns what I would call liberty, if one could give 
this name to the mere absence of discipline and to the dis- 
order born of chance. Only, this very disorder permits of un- 
expected couplings/' 

Similarly Jastrow says, "There exists in all intellectual 
endeavor a period of incubation, a process in great part sub- 
conscious, a slow concealed maturing through absorption of 
a suitable problem. Schopenhauer calls it 'unconscious rumi- 
nation.' . . . The thesis implied by such terms has two as- 
pects: first, that the process of assimilation may take place 
with suppressed consciousness; second, that the larger part 
of the influences that in the end determine our mental 
growth, may be effective without direct exposure to the 
searching light of conscious life." "Sensory experience fol- 
lowed by a period of gestation and then the act of artistic 
creation seems to be the inevitable cycle whether we con- 
sider music, poetry, the drama, or the novel," according to 
Portnoy. "Impressions and memories received through the 
senses undergo a period of incubation or unconscious elabo- 
ration." 

The thinker is unaware of the processes of the uncon- 
scious mind. "It functions as an entity to determine present 
behavior not by mere additive co-operation with other fac- 
tors, but by providing basic regulative framework within 
which these other factors, as present stimuli, special habits, 
or trial and error may function. It may function autono- 
mously without the mediation of conscious states upon the 
situation," according to Bartlett. Often the idea comes as a 
brilliant flash, without any evident reason, from an atmos- 
phere more or less subconscious, in Galli's opinion. 

Rapaport writes, "When an unconscious idea arises to 
consciousness, the ego suspends its 'censoring' function mo- 
mentarily, only to resume it again." 

The influence of previous conscious experience on the 
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activity of the subconscious is brought out by Downey, who 
asserts, "Inspiration may be a flash-up from the unconscious, 
but it is no chance explosion occurring indifferently." Like- 
wise Gesell says that the "so-called unconscious cerebration 
can take place only as a result of purposeful endeavor," and 
Ribot points out that there is "sudden eruption into con- 
sciousness, but one presupposing a latent, frequently long, 
labor." "In inspiration, then, there is first a long preparation 
of the mind, then a period of incubation, and finally an 
emergence of the thought into the conscious mind at an 'in- 
spired moment/ The conscious mind is perhaps often 
vaguely and uneasily aware of the process of incubation," 
according to Prescott. Similarly Wallas speaks of unconscious 
incubation. Hadamard states that in the period of incuba- 
tion before the illumination phase more or less unconscious 
processes play a significant part. Likewise, Humphrey says 
that in "all probability some form of working that is uncon- 
scious must be postulated to explain these cases." 

In describing creative thought the importance of uncon- 
scious desires has been stressed. Revesz states that con- 
scious work and spontaneous, unconscious inspiration oper- 
ate together. Delacroix says that the aesthetic creation is an 
imaginary satisfaction of unconscious desires in which the 
projection replaces the impossible satisfaction. Ungratified 
wishes in the conscious mind take up their abode in the sub- 
conscious mind where they initiate the thinking process, ac- 
cording to Rossman. The will to solve a problem or create a 
work of art is a big factor in creative thought. "The earnest 
wish to get at the whole thing should be the chief thing act- 
ing on our subconscious," writes Dimnet. 

Lowes describes how Coleridge produced his great 
poems: "One after another vivid bits from what he had read 
dropped into that deep well. And there, below the level of 
conscious mental processes they set up their obscure and 
powerful reactions. Up above, on the stream of consciousness 
(which is all that we commonly take into account) they had 
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floated separate and remote. . . . Facts which sank at inter- 
vals out of conscious recollection drew together beneath the 
surface. . . . And when the flash of inspiration at last came 
. . . that leap of association which, like the angel in the 
Gospel, stirred to momentary potency the waters of the pool 
it was neither fish, nor animalcula, nor snakelike things, 
nor veritable watersnakes, but these radiant creatures of the 
subliminal abyss that sported on the face of a sea lit by a 
moon which had risen from the same abyss.'* "These larger 
factors of the creative processthe storing of the Well, the 
Vision, and the concurrent operation of the Will are not 
the monopoly of poetry. Through their conjunction the 
imagination in the field of science, for example, is slowly 
drawing the immense confusion of phenomena within the 
unfolding conception of an ordered universe. And its opera- 
tions are essentially the same/' 

A similar explanation is given by Feibleman who writes, 
"The bulk of the artistic imagination takes place in the un- 
conscious or psyche of the individual. . . . The psychologi- 
cal life of the human individual is comparable to the iceberg 
which is always more than three-quarters submerged. The 
consciousness floats like a film upon the surface of the uncon- 
scious and hardly more than represents the multitudinous 
activities of the whole psyche. . . . The relation between 
the conscious and unconscious parts of the psychological 
realm ... is still unknown. So far as the psychology of art 
is concerned, however, what we can claim to know is that the 
artistic process involves them both/' 

Effect of Rest and Different Mental Sets 

The explanation of creative thought and incubation in 
terms of the subconscious mind constitutes only one of sev- 
eral theories which have been offered. For instance, Rignano 
asserts that normal reasoning is produced almost entirely in 
the conscious state and that unconscious elaboration does not 
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take place at all, since the supposed unconscious elaboration 
is not the least fatiguing. "Each psychical state is, in itself, 
neither conscious, nor unconscious, but becomes one or the 
other only in relation to some other psychical state serving as 
a point of reference." If invention or inspiration is nothing 
more than a chance idea which "at the moment of presenting 
itself is 'selected' from the rest by the corresponding affective 
tendency it is natural it should present itself suddenly, as if 
it had come of itself, without effort that it should seem to 
rise up from the depths of the unconscious/' He adds that 
the inspiration mentioned by Poincare is not in the uncon- 
scious "but everything took place openly, that is to say in the 
full presence of consciousness, and that this character of 'sud- 
den illumination/ of 'brevity, suddenness, and certainty/ 
on which he lays so much emphasis, is here due solely to the 
fact of a fortuitous combination of ideas, entering into ac- 
tivity at this moment/' It is hard to regard reasoning as "op- 
erative in the unconscious state while the conscious activity 
of the individual is occupied with other things, and this be- 
cause of the considerable duration, amplitude, and intensity 
of the subconscious affectivity that such an unconscious rea- 
soning would presuppose. Much less is this possible for the 
sort of reasoning which is supposed to constitute the long and 
difficult elaboration leading to the inspiration/' Rignano 
considers "normal reasoning is produced almost exclusively 
in the conscious state, and that, consequently, the share of the 
unconscious in reasoning itself and in inspiration is almost 
entirely nil." 

Harding likewise discredits the importance of the uncon- 
scious in the following statements, "We do not believe that 
the subconscious mind provides the solution by itself. In the 
first place the subconscious mind can only provide the solu- 
tion if the necessary ideas are already stored in the mind; 
and secondarily, it is far from likely that a problem in an im- 
portant piece of scientific work could be set aside and en- 
tirely forgotten. . . . The problem is not forgotten but 
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merely set aside.'* It is not relegated to the depths of the sub- 
conscious mind. 

Helmholtz has shown that the modifications during the 
period of incubation were due to the overcoming of fatigue 
and the handling of the material better. Happy ideas "have 
never come to me when my mind was fatigued, or when I was 
at my working table. . . . They came particularly readily 
during the slow ascent of wooded hills on a sunny day/' 

In a similar manner Woodworth shows it is not necessary 
to use the unconscious as an explanation. "The word 'incu- 
bation' rather implies the theory of unconscious work on a 
problem during a period of attention to other matters, but 
we can strip off this implication and use it simply to denote 
the fact so far as it is a fact that a period of inattention to a 
problem intervenes after preparation and before illumina- 
tion. . . . Apart from the theory of unconscious work un- 
conscious cerebration, it has also been called the facts ob- 
served by Poincare in his thinking are essentially the same as 
those reported by Helmholtz. After the necessary prelimi- 
nary period of intensive work in becoming familiar with the 
problem, there must be a period of rest, or perhaps of un- 
conscious work, before a new idea can be expected. This new 
idea needs to be verified and elaborated before the discovery 
can be called complete. But what is really new about thq dis- 
covery emerges suddenly after preparation and a period of 
inattention to the problem." "The obvious theory uncon- 
scious work, whether conceived as mental or as cerebral- 
should be left as a residual hypothesis for adoption only if 
other, more testable hypotheses break down. . . . Since the 
problem does consciously recur from time to time during the 
period of incubation, though without effortful work done 
upon it, partial solutions may be obtained. ... If it is true 
that the illumination comes in a period, short or long, of in- 
tense concentration on the problem, the assumption of pre- 
vious unconscious work is gratuitous. 

"The freshness or lack of brain fatigue which seems to be 
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necessary for illumination may furnish a sufficient explana- 
tion. 

"The parallel but simpler case of the recall of a name, 
after futile attempts followed by dropping the matter, sug- 
gests that an essential factor in illumination is the absence of 
interferences which block progress during the preliminary 
stage. When, as must often happen, the thinker makes a 
false start, he slides insensibly into a groove and may not be 
able to escape at the moment. He falls into certain assump- 
tions which restrict his sector of exploratory activity, just as 
in other cases of problem solving, and as long as he continues 
actively at work in this sector he does not escape from these 
assumptions, as he often does on coming back to the problem 
after giving it a rest. Several of the inventors noted a fact 
which favors this interpretation: the happy idea, when it 
came, amazed them by its simplicity. They had assumed a 
more complicated solution to be necessary. According to this 
line of evidence, incubation consists in getting rid of false 
leads and hampering assumptions so as to approach the prob- 
lem with an 'open mind/ " 

In their discussion of incubation Shaffer, Gilmer and 
Schoen point out "the part played by sleep, idleness, and 
change of occupation. After continuous work on a problem 
many inhibitions and interferences are set up. Relaxation 
allows these to die out, and permits a fresh approach to be 
made. When an inspiration comes in the midst of conversa- 
tion or during other unrelated work, it is probable that some 
unnoticed stimulus has provoked a return to the original 
problem, which is solved immediately because of the absence 
of the old conflicts and confusions/' 

Meinicke indicates the importance of difference of men- 
tal set at the time of discovery in the report of an engineer, 
who invented a machine to portion dough in a bakery. He 
had worked on the problem without success for a long time, 
and became tired and laid the problem aside. He was ac- 
customed to take a walk along the river bank. There was a 
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paddle steamboat, which he had been accustomed to see, but 
on a particular day there was also a new dredge. As he re- 
turned home past a bakery shop, he received the successful 
idea for an invention, which combined the principles of the 
dredge and the revolving paddle of the steamboat. 

Ruger studied changes in mental set in relation to dis- 
covery. In discussing the reactions of subjects in the solution 
of mechanical puzzles he says, "The general assumptions 
which the subjects made concerning the nature of the special 
problem in hand were often set up accidentally and became 
thoroughly entrenched without being subjected to criticism. 
. . . The assumptions thus uncritically set up in some cases 
limited the movements made by the subject to a certain por- 
tion of the puzzle, and, consequently, in some instances, 
rendered the solution impossible. . . . These fixed assump- 
tions, which had an inertia about them, were broken up in 
several ways. ... In some cases the puzzle was solved al- 
most immediately on coming back to it later in the day. The 
particular set of consciousness had been broken up by this 
change and new points of view were now possible. There 
were a number of rather striking cases of a similar sort on 
first awakening in the morning." According to Thorndike, 
we should "avoid the common mistake of supposing that 
creations, in the brain or elsewhere, cannot be as truly deter- 
mined as the formation of water by the union of hydrogen 
and oxygen." 

Guetzkow writes, "The delineation of two processes in 
the operation of set (susceptibility to set and the ability to 
surmount set) was confirmed. ... Set was more obvious and 
easily noticeable in the higher mental processes than in those 
tasks more closely related to sensory or motor functions." 

Gestalt Interpretation 

Explanations of reasoning and productive thinking in 
Gestalt terms have been offered by other investigators. 
Wheeler writes, "A man behaves only when under tension, 
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and behavior is a process of resolving the tension. The re- 
solving, in turn, is effected by reaching the goal. The act is 
terminated because reaching the goal completes, relatively 
at least, the establishing of an equilibrium between stresses 
within the organism. But note that it is behavior doing 
something with reference to an environmental objective 
that brings about the equilibrium. The resolution of tension 
within the organism is synonymous with an approach to the 
goal." Unified response implies "that an act has begun as 
the result of tension; that the movements involved are inte- 
grated toward an end or goal, established before the move- 
ment commenced; that the differentials in stress within the 
muscles and nerves are always so aligned or balanced that 
the movements occur in the line of least action." "It is fast 
becoming evident that all behavior is configurational: Learn- 
ing, memory, emotion, thinking, perception and sensory 
processes included; and recently it has been discovered that 
a similar set of laws holds for the physiological activities of 
the nervous system." 

Likewise, Hartmann says, "A need is basic to all learn- 
ing. A need corresponds to a state of tension in the system. 
The tension itself seems to be a consequence of the physical, 
mental, or social 'field' in which the learner is embedded. 
This is the motivating power that keeps the learner active 
in the pursuit of his objectives until his tension is reduced 
or removed by the altered organization of his field." 

Kohler and Koffka write from a similar point of view. 
Kohler says, "It becomes evident here that, in contrast to the 
indifferent mosaic of sensations assumed in older theory, this 
order of the field shows a strong 'predilection' for certain gen- 
eral kinds of organization as against others, exactly as the for- 
mation of molecules and the working of surface forces in 
physics operates in certain definite directions." Koffka asserts 
that "a stimulus upsets an equilibrium on the receptive side 
of the system; this upset equilibrium results in a movement 
which tends to bring the system to a new equilibrium and 
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consequently the reaction must vary with the way in which 
the equilibrium was disturbed, that is with the receptor 
process, with the phenomenal situation." 

The Gestalt interpretation is presented by Eindhoven 
and Vinacke. They state that * 'creativity is a dynamic 
whole/' They observed 13 artists and 14 non-artists, who 
made illustrations for a poem. 

Bloom and Broder studied the role of thought organiza- 
tion into foreground-background relationships by having 
students "think aloud/' as they solved problems. 

A description of thinking from the Gestalt point of view 
is presented by Duncker. "Between the moment the organ- 
ism is confronted with the problem and the moment the final 
solution is achieved there occur, as a rule, a number of inter- 
mediate steps leading, in a hierarchical fashion, from general 
to more specific features of the sought-after solution/' "Prob- 
lem solving behavior . . . consists of a reduction of a gen- 
eral range or means-end-readiness to a more specific func- 
tional solution and then to still more specific solutions or 
specific hypotheses until the solution is achieved/' He fur- 
ther writes, "The solution-process continues until 'the gap is 
closed/ 'the organization is complete/ 'the disturbance is re- 
moved/ 'equilibrium or release of tension is attained/ and 
this is undoubtedly relevant from the dynamical or, more 
correctly, the energy point of view. But of what kinds of 
events this 'tendency toward equilibrium' or toward 'prag- 
nanz' can make use, this is the problem which must now be 
investigated in the light of gestalt psychology. . . . We ob- 
served that solution which involves a re-centering, a change 
of aspect, of the given material can be facilitated if the new 
aspect is somehow brought into prominence, and thereby 
made more accessible to an analysis of premises. . . . A solu- 
tion always arises 'out of demands made by what is required 
on what is given/ Consequently, a solution, specifically a 
helpful restructuration of material, may be facilitated or 
hindered from two sides: not only by suitable variation of 
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what is given ('from below') but also by suitable variation of 
the demand ('from above*). . . . 

"We can formulate the general proposition that a sugges- 
tion is the sooner understood or assimilated, the closer it ap- 
proaches the genealogical line already under development, 
and, within this line, the nearer it is to the problem-phase 
then in operation: in short, the more completely it is already 
anticipated. . . . Such a transition to phases in another line 
takes place typically when some tentative solution does not 
satisfy, or when one makes no further progress in a given di- 
rection. Another solution, more or less clearly defined, is 
then looked for. ... It will be realized that, in the transi- 
tion to phases in another line, the thought-process may range 
more or less widely. Every such transition involves a return 
to an earlier phase of the problem; an earlier task is set 
anew; a new branching off from an old point in the family 
tree occurs. Sometimes S returns to the original setting of 
the problem, sometimes just to the immediately preceding 
phase." 

In a similar manner Wertheimer writes, "When one 
grasps a problem situation, its structural features and re- 
quirements set up certain strains, stresses, tensions in the 
thinker. What happens in real thinking is that these strains 
and stresses are followed up, yield vectors in the direction of 
improvement of the situation, and change it accordingly. S2 
is a state of affairs that is held together by inner forces as a 
good structure in which there is harmony in the mutual re- 
quirements, and in which the parts are determined by the 
structure of the whole, as the whole is by the parts. 

"The process does not involve the given parts and their 
transformations. It works in conjunction with material that 
is structurally relevant, but is selected from past experience, 
from previous knowledge and orientation. 

"In all this, such movements, steps, are strongly preferred 
as change the state of affairs in SI along a structurally consist- 
ent line into S2. 
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"If this is basically the nature of the process, i.e., if the 
steps are structurally determined, then various questions 
arise, for instance, why often the process does not proceed 
more directly, why there are states in which no progress is 
made, why the development may come to a dead stop and 
often remain blocked for some time how deviations, mis- 
takes originate. I have mentioned some of the reasons. I may 
repeat that a first inadequate view of the situation will often 
prevent the subject from grasping the real structure of the 
gap and the nature of the requirements that would enable 
him to close it adequately. Often the subject is lacking in 
breadth of view. Even when he has it at the beginning, he 
may lose it in the process because he is busy with details or 
falls into a piecemeal attitude. Under these circumstances 
closure may tend to occur in regions that are too narrow. On 
the other hand, of course, a subject's view may be over- 
extended." 

Creative Thought and Learning 

From this consideration of different descriptions of crea- 
tive and productive thinking let us try to get a better under- 
standing of the nature of the process. A problem situation 
induces an unfulfilled want in the organism which is accom- 
panied by a disturbance of equilibrium in the nervous system 
and which is registered in consciousness by the awareness of 
the problem. The solution is the response with its accom- 
panying neural correlate which terminates the want and re- 
stores the equilibrium in the nervous system. 

Many authors assert that changes in the development of 
an idea in creative thought are due to the activity of the un- 
conscious, but they don't actually know if that is true. All 
that these persons can tell from introspection is what actually 
occurs in their conscious mind. Such writers are aware of the 
stage of preparation, in which they have expended much 
effort working without success, and of illumination, in which 
the correct idea emerges suddenly with a feeling of elation. 
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Both of these two stages command attention: preparation 
because of a sense of perplexity, doubt, and feeling of failure, 
along with the awareness of prolonged effort and lack of suc- 
cess; illumination because of a sense of relief, of achievement, 
and of happiness or elation which accompanies it. The stage 
of incubation, however, is not so obvious, either by a sense of 
striving and frustration characteristic of the stage of prepara- 
tion, or by a sense of achievement and elation characteristic 
of illumination. Often in incubation the subject has tempo- 
rarily stopped his unsuccessful striving apparent in prepara- 
tion and has turned to routine activities. Nor is the feeling of 
achievement and elation present, which is found in illumi- 
nation, for the idea is not yet modified enough to be the solu- 
tion of the problem. Hence it is no wonder that these authors 
are greatly impressed by the stages of preparation and illumi- 
nation and pass unnoticed over the stage of incubation, in 
which they are thinking casually about the^problem as they 
engage in other activities. Even the stage of verification at- 
tracts more notice than that of incubation, for in this last 
stage the subject forces himself to pursue a concentrated line 
of work. It is no wonder then that some of these writers at- 
tribute to the working of the unconscious the sudden appear- 
ance of the solution in illumination, for they are unaware of 
the stage of incubation, in which they have casually thought 
of the idea from time to time as they engage in other matters. 

When the poets and artists in Patrick's experiment were 
questioned about whether or not they incubated the ideas for 
poems and pictures, they were all aware of it, in the majority 
of cases. No doubt, if those writers who rely on the subcon- 
scious had been so questioned, they would also have been 
aware of the intermittent recurrence of the idea finally 
adopted as the solution during incubation. It is only natural, 
when they are not aware of intervening thoughts and ideas, 
which connect the stages of preparation and illumination, 
that the unconscious be invoked as an explanation. 

In fact, even if the unconscious were operating, those 
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persons would not by definition be able to tell that fact from 
their own introspections. 

The exploratory behavior characteristic of the stage of 
preparation is similar to the exploratory behavior that occurs 
only in the first trial of trial and error learning before the 
goal is reached. In trial and error learning, on the first trial 
the blind alleys may be entered more often or less often than 
the correct alley. Likewise, in creative thought, in prepara- 
tion and incubation the chief idea which becomes the solu- 
tion may recur either more often or less often than the re- 
jected ideas. Both for creative thought and for the first trial 
of trial and error learning the wrong response fails to ter- 
minate the need and so permits the appearance of more cor- 
rect responses, which more adequately terminate the need 
until the idea of the solution appears. 

If a rat were capable of creative thinking and the maze 
situation in respect to the ability of the rat were difficult 
enough to induce creative thinking, then the process of crea- 
tive thought would correspond to only the first trial of the 
learning process. Since the recurrence of the correct idea, as 
well as of the irrelevant ones, appears in creative thinking 
before the goal or solution is reached, the influence of hav- 
ing reached the goal in stamping in the correct responses 
on subsequent trials, as in the case of maze learning, does not 
appear here. In the first trial of typical maze learning before 
the goal is reached, there is a recurrence of both the irrele- 
vant responses and the partially correct response, which is 
modified to become the correct response when the reward is 
reached the first time. In creative thinking the correct re- 
sponse shows a tendency to recur before the goal is reached 
the first time, just as the irrelevant responses do. Creative 
thinking is reaching a goal or solution for the first time; 
learning, which involves not only reaching the goal for the 
first time on the first trial, but also on later trials, is the stamp- 
ing in of a correct response which has already been achieved. 
We cannot say that in incubation all of the ideas thought of 
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in preparation have an equal tendency to return, for some 
ideas are thought of only once in preparation and never re- 
cur. Both the correct idea, as well as some irrelevant ones, 
show a tendency to recur before the solution or goal is 
achieved. Why? Satisfaction or pleasantness from getting the 
reward does not operate here, for the correct response occurs 
before the reward is reached. The fact that a solution may be 
reached before reinforcement can operate has been discussed 
by Allport. He shows that "insightful solutions must have 
occurred before they can yield reinforcement or satisfac- 
tion." 

When a person has an unterminated want as induced by 
the problem situation a certain unbalanced condition is set 
up in the nervous system. Some thoughts or neural excita- 
tions restore the equilibrium to a greater extent than other 
thoughts or neural excitations, which have little or no effect 
on restoring the equilibrium. Since during ^incubation the 
given neural excitation (which restores equilibrium to a 
greater extent than other neural excitations), is not yet modi- 
fied sufficiently to restore the equilibrium, it passes away 
temporarily, and when it recurs again this neural excitation 
has been modified by the fact that it recurs in a different 
mental set. As it recurs in different mental sets it is further 
modified until this modified neural excitation restores the 
equilibrium and the subject experiences the solution char- 
acteristic of illumination. The chemical-physical nature of 
the neural excitation, which is the solution, is of such a 
nature that it restores the equilibrium in the unbalanced 
physical-chemical state set up in the nervous system by the 
unterminated want or need of the problem. This termina- 
tion of the want or need is correlated on the conscious side 
with closure and the formation of a new configuration. 

The stage of verification consists of many perceptions. 
The solution obtained in illumination is compared with the 
standards of art or science, according to the nature of the 
problem, and if the idea obtained in illumination has been 
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put in definite form, as is typically the casedthen perception 
operates to see if it corresponds to the stancrards of art or sci- 
ence. 

The stage of verification or revision also consists of judg- 
ments in addition to perceptions. When the definite form in 
which the idea or solution has crystallized is compared to the 
standards of art or science as conceived in the mind of the 
thinker if the relationship is not immediately obvious, as in 
perception, then a judgment based on the reasoning process 
characteristic of simpler situations may be necessary. Thus in 
trying to decide which of several possible details should be 
added, the equilibrium in the neural organization of the 
thinker has been again disturbed. Because of the relative 
simplicity of the problems found in the stage of verification 
or revision in deciding about the addition or elimination of 
details (as compared with the total process of creative thought 
in which the solution has appeared in the illumination stage 
after a period of incubation) the equilibrium is more easily 
restored in each of the minor neural disturbances, which 
appear during verification. 

If the idea which eventually becomes the solution in the 
stage of illumination has been assembled along with irrele- 
vant material in the stage of preparation, then when the ac- 
tive work on the problem is discontinued during incubation, 
why does this idea recur from time to time? The mechanism 
or causes underlying the tendency of the correct idea to recur 
from time to time during incubation, while the irrelevant 
ideas may also recur, but are eliminated after obtaining the 
solution, are similar to those which operate in physical maze 
learning, in which the partially correct muscular responses 
leading to the goal, as well as the incorrect ones recur, but 
the first trial ceases after the reward is reached. Although 
there are large differences in type of problem and type of re- 
sponse, yet a comparison can be made between the appear- 
ance of correct and incorrect responses in maze learning on 
the first trial and in creative thinking. 
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Morgan's well-known description of problem solving 
states that the first requirement is the existence of some mo- 
tive, need, or urge to activity. In many animal experiments 
hunger is used as the motive. Second, the animal's motivated 
behavior is subject to thwarting by some circumstance that 
prevents the immediate completion of the act. Third, the 
organism engages in varied responses, or "trial and error/' 
until, fourth, some solution is hit upon which fulfills the orig- 
inal need and completes the sequence of activity. "This analy- 
sis (1) motive (2) thwarting (3) varied responses and (4) so- 
lutionapplies broadly to the more complicated processes of 
reasoning, as well as to the simpler explicit forms of problem- 
solving," according to Shaffer, Gilmer, and Schoen. "A gross 
analysis of the thinking process has shown that it consists of 
the suggestion of hypotheses which are criticized and ac- 
cepted or rejected. In overt problem-solving, as in the solu- 
tion of a mechanical puzzle, the hypothese* are the 'trials' 
and are carried out by obvious manual manipulations." In 
the statement, "In overt problem-solving, as in the solution 
of a mechanical puzzle, the hypotheses are the 'trials' and are 
carried out by obvious manual manipulations," the authors 
do not distinguish between the random trial and error be- 
havior which occurs before the solution is reached the first 
time when the animal in the maze or problem box obtains 
the food, and the trials which occur after the animal has 
reached the reward and is put in the maze or problem box 
again. The random behavior which occurs in the "trials" 
subsequent to reaching the reward the first time is more or 
less modified by the fact that the reward has actually once 
been reached. The random behavior which occurs before the 
goal is reached is not so modified. 

When they speak of the analysis: (1) motive (2) thwart- 
ing (3) varied responses, and (4) solution applying to the 
more complicated processes of reasoning, as well as to the 
simpler explicit forms of problem solving, that is true only 
in regard to the first trial before the goal is reached. After the 
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reward or solution has once been reached, the comparison 
between creative thinking and simpler problem solving 
breaks down. In creative thought after the solution has once 
been reached, there is no motivation to strive for the same so- 
lution again; but in simpler reasoning and overt problem 
situations the recurrent motivation of physical or social 
urges prompts the organism to strive for a similar solution 
when similar problem situations and wants occur. When the 
animal or subject is placed in a similar situation again, the 
fact of having once obtained the reward influences the ran- 
dom behavior on the second and subsequent trials in a man- 
ner in which it was not influenced on the first trial before the 
goal had ever been reached. After the reward has been 
reached the first time (on the first trial) all subsequent trials 
merely serve to fixate and improve the correct response with 
practice. 

Unfulfilled wants related to physical needs as hunger, 
thirst, and sex will recur after an interval as strongly as if 
they hadn't been terminated at all, whereas in the compli- 
cated situation of the creative thinker, when once the unter- 
minated want has been fulfilled by the solution to the prob- 
lem, that particular need will not recur again in the same 
form. Consequently the animal who has once fulfilled the 
need for hunger, sex, or thirst can be placed after an interval 
in the same maze or problem box and have as strong a mo- 
tivation to solve it as on the first trial, due to the recurrent 
need of those urges. The record of the animal on succeeding 
trials in the same maze or problem box can thus be com- 
pared, but in the case of the creative thinker, once the unful- 
filled want has been ended by the solution to the problem, 
that particular unterminated want does not recur. When the 
artist in the stage of illumination conceives the idea for a 
certain painting or the inventor conceives the idea for a cer- 
tain machine, the unterminated want for that particular type 
of art object or machine has been fulfilled and there is no re- 
current motivation to induce him to tackle the same problem 
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again, hence no record can be kept of his behavior on subse- 
quent trials, as with the animal in the maze or problem box. 
Furthermore, the correct response is so forcibly impressed or 
learned by the thinker in the stage of illumination, that, even 
if the identical problem occurred again, he would probably 
make the correct response at once on subsequent occasions. 
Even animals, who have solved problem boxes by insight, 
when motivated by recurrent physical needs to solve the 
same problem again, often display the correct response at 
once on subsequent trials, showing that the correct response 
was thoroughly learned on the first trial. Thus many unful- 
filled wants, which are induced by physical or social circum- 
stances, may recur repeatedly with the same intensity even 
after the solution or reward has been obtained on many pre- 
vious occasions. But in the much more difficult and compli- 
cated process of creative thought, the unfulfilled want to 
create a certain object of art or to obtain a specific scientific 
discovery or invention does not recur again after that specific 
solution has been obtained. 

In our opinion, the first trial, in both creative thinking 
and solving maze problems, continues until the reward or 
solution is reached the first time. This may last a few minutes 
or hours in the case of the rat, or extend into days and weeks 
in the case of the thinker. For the rat, until the random move- 
ments are followed by reaching the goal the first time, we 
can't say there was a trial. The unterminated want has not 
been fulfilled until the reward is reached, hence there has 
been no trial. Nor can we say that every unsuccessful move- 
ment made by a rat on the first trial is in itself a trial, or the 
first trial would be composed of many unsuccessful trials. If 
every random movement is to be called a trial, then some 
word besides "trial" must be used to designate the total ac- 
tivity of reaching the reward and terminating the want. Thus 
the process of creative thought, with preparation, incuba- 
tion, and reaching the solution in illumination corresponds 
to the first trial of learning a maze problem, when the reward 
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or solution is actually reached the first time and the activity 
is terminated for that trial. 

There is knowledge of "purpose," "goal/' or "object of 
desire" if the unfulfilled want is of the nature to be registered 
in consciousness, as certain physiological processes are not. 
The awareness of a problem to be solved is the conscious cor- 
relate of the disturbance in the equilibrium of the nervous 
system caused by some stimulus, either internal or external. 
The idea of "purpose" or "goal to be reached" is merely an 
inadequate response which only partially fulfills the un- 
terminated want. This inadequate response of purpose or 
goal is either (a) a specific response or habit learned from 
solving previous similar problems, or (b) a more generalized 
response abstracted from many previous responses, as inter- 
est or concept, but which is inadequate to complete the un- 
fulfilled want of the present problem. When this insufficient 
idea first appears in the preparation stage, it initiates various 
ideas which were previously associated with it. Some of these 
recur from time to time with modifications as they reappear 
in different mental sets, as typical of incubation. When the 
inadequate idea of "purpose" or "goal" has been modified 
sufficiently to assume a definite form which fulfills the un- 
terminated want and restores the equilibrium in the nervous 
system, the problem is solved; although new unfulfilled 
wants immediately arise in the stage of verification, as the 
solution reached in illumination is compared with the stand- 
ards of art or science. These minor unfulfilled wants are 
typically concerned with simpler problems, as the addition 
or elimination of details, than is true of the want of the main 
problem just described, which is much more complex. 

Rice states, "The purpose is that aspect of the act for the 
sake of which it is done, that to which satisfaction has at- 
tached in the past or to which it attaches by way of anticipa- 
tion. . . . Our symbol of the purpose intervenes between 
the stimulus and the overt response. ... As we are carrying 
out the successive phases of the act, we keep the symbolized 
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purpose in mind, mull it over, and confirm it repeatedly; un- 
swerving concentration on the purpose, as it begets auxiliary 
goals, is necessary to keep us going. 1 ' 

According to Rice the symbol of purpose intervenes be- 
tween the stimulus and the solution response. This occurs 
because the symbol of purpose is merely an inadequate re- 
sponse which does not fulfill the unterminated want of the 
problem situation, hence it continues to recur until the solu- 
tion response restores the equilibrium in the nervous system 
and the problem is ended. Thus the ' 'symbol of purpose" or 
"partly adequate response" intervenes between the stimulus 
and the response, which solves the problem. 

As mentioned before, the so-called anticipation of solv- 
ing a problem is really the satisfaction which accompanied 
the arousal of an idea of a response which solved a similar 
problem in the past (although there are some cases when a 
previous solution is unpleasant). Thus when the subject is 
first aware of the want or need set up within himself by the 
problem situation he immediately recalls the solution previ- 
ously made to a similar problem, with its attendant affective 
feeling (which is typically pleasant) and he thinks how de- 
sirable such a solution would be to solve the present prob- 
lem. However, this idea of the solution to a problem in the 
past is inadequate to fulfill the unterminated want of the 
present problem and the search continues for the specific re- 
sponse which will do so. This anticipation of solving a prob- 
lem has been referred to as "purpose." As pointed out 
above, purpose is either a specific response or habit derived 
from the solution of a number of similar problems in the 
past, or a more generalized response or interest or concept 
which has been abstracted from the solutions of many simi- 
lar problems in the past. 

"One useful approach holds that incubation is analogous 
to a plateau of a learning curve," according to Shaffer, Gil- 
mer, and Schoen. "The facts and observations have all been 
made during the period of preparation, and have been 
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learned so thoroughly that slight gestures and other imper- 
ceptible muscle movements can symbolize them. The 
thinker need not work systematically during incubation, be- 
cause he is so thoroughly saturated with his problem that he 
can reject one hypothesis by a nod of the head and represent 
another by a shrug of the shoulders. During incubation he is 
rearranging his ideas by the use of these subtle symbols, just 
as during a plateau in motor learning a habit is being reor- 
ganized on a higher level/' 

In this analogy it must be remembered that there is a 
fundamental difference between the plateau in the learning 
curve and the process of incubation. The learning curve is 
based on the results of a number of trials as the subject tries 
to solve the same problem (or very similar problem) again 
and again. In creative thinking, on the other hand, the prob- 
lem is only solved once. Incubation thus represents only a 
part of the first trial, not the results of a number of trials in 
solving the same problem. As we have shown elsewhere, in 
incubation the recurrence of the idea which becomes the 
solution takes place before the solution is reached and the 
unfulfilled want is terminated, for the first time. The results 
of the learning curve, however, are derived from the subject 
reaching the solution and terminating the unfulfilled want 
of the same problem a number of times. The analogy be- 
tween incubation and the plateau of the learning curve does 
not extend very far. 

Learning is modification of response by practice and fixa- 
tion and operates after the goal has been reached the first 
time and creative thought is over. 

In simpler problem situations the unfulfilled want of 
the problem is terminated the first time the idea of the solu- 
tion appears. However, in creative thinking, where the diffi- 
culty of the problem is much greater in regard to the capacity 
of the subject, the correct solution may recur from time to 
time without being accepted, because it has not yet appeared 
in a form to fulfill the unterminated want of the problem. 
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It is well known that when an idea has been experienced 
it has a tendency to recur unless it is inhibited. Both irrele- 
vant and pre-solution ideas show a tendency to recur during 
preparation and incubation. When an idea recurs it must 
necessarily be in a different mental set for consciousness is a 
process and no two configurations are ever exactly the same. 
Both irrelevant and pre-solution ideas are modified by the 
different configurations in which they occur. As the pre-solu- 
tion idea recurs in different mental sets with modifications it 
is still inadequate to terminate the unfulfilled want of the 
problem. Finally it appears in the form in which the un- 
terminated want of the problem situation is fulfilled, the 
equilibrium in the nervous system is restored, and the solu- 
tion is reached. 

When writing a poem, why do only the experiences con- 
nected with such literary activity come into play instead of 
past experiences in regard to arithmetic and breakfast food, 
for instance? Since the unfulfilled want of any problem 
situation is similar to other wants which the thinker has ex- 
perienced, habits which have previously been built up as 
solutions to similar wants are called into play. Entirely un- 
related responses do not usually occur. These habitual solu- 
tions to similar previous wants do not terminate the unful- 
filled want of the present problem situation and additional 
perceptions and ideas obtained from the environment are 
merged into the background of these habitual responses in 
imaginative activity. Extraneous ideas entirely unrelated to 
the previous solutions of similar wants are not usually 
evoked. 

All responses, both incorrect, which are later discarded, 
and partially correct, which later become the solution after 
modification, are supplanted by other responses as long as the 
unterminated want of the problem situation remains. As 
long as a person is alive, his ideas and mental processes are 
constantly changing, and as long as the unterminated want 
of the problem situation persists, various responses related to 
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that want, as determined by the person's past experiences, 
will continue to recur. 

When the thinker lays the problem aside and turns his 
attention to other matters temporarily, the partially correct 
idea, which eventually becomes the solution, recurs from 
time to time with modifications as it appears in different 
mental sets. But it must also be remembered that ideas which 
fail to become the solution also reappear from time to time 
with modifications in different mental sets. In other words 
the inadequate responses (both the one which eventually 
becomes the correct response and the ones that do not) are 
modified by the perceptions, interests, attitudes, and mental 
sets associated with the different activities, which the thinker 
assumes when he ceases work on the problem. Thus, even 
though the thinker lays the problem aside and ceases to think 
about it, as he did in the preparation stage when he was work- 
ing on it with deliberate, voluntary effort, yet the fact that 
he reconsiders it from time to time while he is doing other 
things shows that the unterminated want reappears at inter- 
vals while he is engaged in other activities. As long as the 
unfulfilled want of the problem situation persists, it will re- 
cur from time to time, even though it is inhibited from ap- 
pearing continuously by the other wants of daily living. 

The unfulfilled want or need is represented in conscious- 
ness by an unpleasant affective state as long as it is not termi- 
nated during preparation and incubation. In illumination, 
when the solution appears, a feeling of satisfaction and ela- 
tion is evident. The pleasant affective state characteristic of 
illumination is often in turn superseded by an affective state 
in the verification stage, which is less pleasant and involves 
doubt and criticism, as new unsatisfied wants arise when the 
subject compares his idea of a solution with the standards of 
art or science as he conceives them. These minor disturbances 
in the equilibrium of the nervous system are in turn usually 
satisfied by simpler reasoning responses and judgments. 

The protocols obtained by Patrick, Duncker, Christof 
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and Claparede in separate experiments, show the recurrence 
of the idea which becomes the solution, as well as the reap- 
pearance of those which are discarded. 

Summary 

The explanation of incubation in terms of the subcon- 
scious mind is discussed. Other interpretations in terms of 
rest and different mental sets are presented. The Gestalt de- 
scription of thinking is given. A problem situation induces an 
unfulfilled want in the organism which is accompanied by a 
disturbance of equilibrium in the nervous system and which 
is registered in consciousness by the awareness of the prob- 
lem. The solution is the response with its accompanying 
neural correlate which terminates the want and restores the 
equilibrium in the nervous system. It is registered in con- 
sciousness by the awareness that the problem has been solved. 
Creative thought corresponds to the first trial of the learning 
process. Reaching the solution in illumination corresponds 
to reaching the reward or goal for the first time (on the first 
trial of the learning process). Factors involved in the reap- 
pearance of the chief idea in incubation are: 1. In the stage 
of preparation ideas determined by past experience are 
aroused which are related to the fulfillment of the untermi- 
nated want of the problem situation. Entirely unrelated 
ideas do not usually appear. 2. If an idea has occurred once, it 
has a tendency to recur. 3. The ideas aroused in preparation 
have a tendency to recur, the irrelevant ideas as well as the 
partially correct ones, but none of them adequately fulfills 
the unterminated want. 4. The correct idea (which eventu- 
ally becomes the solution) in its original form may fail to ade- 
quately fulfill the unterminated want, and is superseded by 
irrelevant ideas. 5. As the pre-solution idea recurs in different 
mental sets it is modified, even as the incorrect ideas are 
modified as they recur. 6. When the correct idea finally re- 
curs in the form to terminate the unfulfilled want, illumina- 
tion occurs and the solution is reached. 7. The stage of veri- 
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fication follows in which the solution is compared to the 
standards of art or science. New problems involving untermi- 
nated wants appear, but they involve simpler processes of 
perception and judgment than the more difficult problem of 
creative thought. The idea of "purpose/' "goal" or "object 
of desire" is a response which has been made to a similar 
problem or problems in the past, but which is inadequate to 
restore the equilibrium in the nervous system induced by 
the present problem situation. It recurs from time to time 
with modifications until the solution is reached. 



EMOTION IN CREATIVE THOUGHT 



MOTION or feeling, of greater or less intensity, often 
m. j accompanies creative thinking. The type and extent of 
the affective reaction varies in the different stages. 

Capacity for Emotion or Affective Tendency 

Various investigators have noted the importance of the 
affective reaction in the thinking process. Spearman em- 
phasized this by saying, "Even now we have not yet got back 
to what, in a way, is the most indispensable preliminary of 
all. This is not a cognitive process of any order, first, second, 
or third. It is the capacity for and experience of emotion." 
Similarly, Rignano mentions the great importance of ca- 
pacity for duration and resistance of the affective tendency if 
coherence is to be kept during the long process of reasoning. 
If primary affectivity is necessary for abundance of imagined 
combinations, secondary affectivity for its part is no less 
necessary in order to keep the whole reasoning process in 
continuous and actual correspondence with the real, and 
thus to guarantee its logicality. The affective activity is the 
"sole architect which creates every edifice of reasoning." 

Among those who stress the importance of emotion in 
creative thought is Ribot, who states that emotion "is the 
ferment without which no creation is possible!" Morris as- 
serts that aesthetic purpose is "simply determinate feeling." 

74 
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"Many great creative artists have testified to the sovereign 
importance of this element of feeling," according to Rees, 
who presents a quotation from Rodin: " 'If I have expressed 
certain feelings in my works, it is utterly useless for me to 
try to put them into words, for I am not a poet, but a sculp- 
tor, and they ought to be easily read in my statues; if not, I 
might as well not have experienced the feelings/ " Rees con- 
cludes, "The artist's emotion is objectified in the final prod- 
uct; a picture, a statue, a musical composition, a poem, or a 
dance expresses not merely an idea, but the artist's feeling 
about that idea. If that element is lost, there is not creative 
artistic expression. . . . Productivity without the artist's 
emotional reaction is no longer art; emotion links the self of 
the creator with experience through the senses." 

Harding emphasizes the emotional factor by asserting, 
"Although inspiration can occur to anyone, it will only be 
manifested in its highest degree in those persons who are 
capable of this emotional tension." The personal experience 
of Tschaikowsky 1 is recorded as follows: "It would be in vain 
lor me to endeavor to express in words that immeasurable 
sense of happiness which comes over me when a new thought 
appears and begins to grow into definite forms. I then forget 
everything, and behave as if I were mad; all in me pulsates 
and vibrates; scarcely have I begun the sketches when thou- 
sands of details are chasing each other through my brain." 

"Unquestionably in all creative effort there is a decided 
emotional tone," Rossman writes. "The arousal of insight 
and its consummation in a practical solution are favored by 
emotional, temperamental, and mental factorsthose which 
in effect constitute the total personality," according to Al- 
pert. 

Different degrees of affectivity may accompany creative 

thought as Langfeld emphasizes, "While the inspiration to 

creative effort is an emotional experience, and while this 

emotional state may recur at intervals during the period of 

i See Rees (155) 
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production, for the most part the creative work is carried on 
with great favor, and in a calm, controlled, and relatively un- 
emotional state of mind. In short, an emotional reaction 
seems a necessary characteristic, but not a constantly present 
factor of artistic production." Likewise, Kris points out that 
the " individual may be elated or depressed, extremely vital 
or ill." Patrick found from her study of poets and artists that 
while a majority of both groups speak of being more or less 
emotionally disturbed while composing, a fifth assert that 
they usually compose in a detached objective manner. 

The influence of personal emotional experiences on ar- 
tistic production is indicated by Portnoy. "Art creation is the 
conversion of human emotions which, fed by anxiety, appre- 
hension, longing and anticipation seek and find release in 
expression. . . . Art is rooted in experience and human 
emotion/' "Early experiences, emotionally colored, are 
sources of later poetical moments, repeating the emotion; 
and 'feeling' comes in aid of feeling," according to Prescott. 
"Thus the great poet must be one who has had a full and 
fortunate lifeand particularly a rich and favorable emo- 
tional development in childhood and youth." Likewise 
Finck 1 mentions, "The living quality of art springs from the 
emotional reaction of the artist to life." 

A study to show "the influence of the affective processes 
of the personality on the reasoning processes," was made by 
Lefford. The method consisted of presenting a test of syl- 
logistic problems which were judged for validity and truth. 
The syllogisms were of two kinds, equated as to structure 
and length, but differing in the nature of the subject matter: 
half were concerned with controversial matters likely to 
arouse some affective response, and half of a neutral nature. 
"The results confirm what observation of everyday behavior 
and other studies indicate. It was found that most subjects 
solve neutrally toned syllogisms more correctly than emo- 
tionally toned syllogisms, and that there was little relation- 

i Rees (155) 
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ship between the ability to reason accurately in non-emo- 
tional and emotional situations." 

On the other hand, Wertheimer asserts, "The role of the 
merely subjective interests of the self is, I think, much over- 
estimated in human actions. Real thinkers forget about them- 
selves in thinking. The main vectors in genuine thought 
often do not refer to the I with its personal interests; rather, 
they represent the structural requirements of the given situa- 
tion. Or when such vectors do refer to an I, this is not just the 
I as center of subjective striving." "In human terms there is 
at bottom the desire, the craving to face the true issue, the 
structural core, the radix of the situation; to go on from an 
unclear, inadequate relation to a clear, transparent, direct 
confrontation straight from the heart of the thinker to the 
heart of his object, of his problem. All the items hold also for 
real attitudes and for action, just as they do for thinking 
processes. And thinking processes of this type themselves in- 
volve real attitudes." 

A stifling of creative thinking may have an adverse effect 
on the personality, according to Hutchinson. When the crea- 
tive desire is stifled "the hidden enterprise bobs up in hydra- 
headed forms producing sometimes melancholy, anxiety, 
fatigue, inflation of ego, sometimes over-idealization of pur- 
pose. . . . There seems to be little question that prolonged, 
enforced repression of the creative desire may lead to actual 
breakdown of the personality. . . . The stifling of creative 
interests is no incidental matter; it cuts at the very roots of 
satisfaction in living." "When the creative desire is active, 
intense, aroused, but for the time restricted in expression, 
the chief psychological symptom is tension." 

Preparation 

Hutchinson says that the period of preparation is charac- 
terized by random effort and real, vivid and undermining 
frustration. The initial phase may be quiet or frenzied, ac- 
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cording to Portnoy. Christof has shown that thinking begins 
in bafflement and search for the correct idea. 

The stage of preparation is characterized by perplexity 
and doubt. The subject feels the urge to obtain a solution to 
a perplexing problem but is unable to do so. Various ideas 
occur to mind which are untenable and the subject discards 
them while looking for others. Thus an inventor may want to 
create a machine to accomplish a certain purpose. He may 
work for weeks or months gathering information about dif- 
ferent kinds of apparatus. Uncertainty, doubt and a rising 
sense of failure add to the emotional tension. 

This stage is frequently unpleasant because of the hard 
and difficult labor involved. Weeks, months, or even years of 
painstaking, accurate work may be necessary, as when a sci- 
entist is trying to solve a difficult problem. He may spend day 
after day reading technical journals in order to amass as 
much information as possible. Hour after hour may be con- 
sumed in long, detailed surveys. The lack of apparent prog- 
ress and the prolonged detailed work may make the stage of 
preparation a monotonous one. As the thinker labors day 
after day without apparent progress, he may become greatly 
discouraged. 

Intense and keen frustration may characterize this first 
period. For instance, an artist may have an idea which he 
wishes to express. He thinks of various types and groups of 
figures which would possibly portray his idea. He may seek 
help by studying the work of other artists as portrayed in 
books or museums. His feeling of frustration may increase 
as day after day he fails to find the means of expressing his 
idea. 

Thus the stage of preparation is frequently unpleasant 
for the thinker. The hard work, which appears to produce 
no result, is often discouraging. In fact, many times this work 
is so unpleasant that he abandons the whole problem. Most 
of the great discoveries in science have previously been at- 
tempted by others, who grew so discouraged in the unpleas- 



EMOTION IN CREATIVE THOUGHT 79 

ant first stage that they abandoned the problem without mak- 
ing any further attempts. Many questions, which have led to 
great discoveries, have frequently been asked by different 
people, but the unpleasant difficult work of the preparation 
stage prevented them from reaching a solution. 

Incubation 

The stage of incubation appears as restless and poorly 
coordinated activity accompanied by a feeling of unease 
sometimes approaching misery, according to Shaffer, Gilmer 
and Schoen. A writer may pace the floor, scribble a few lines 
and throw them away, become irritable with his family, 
smoke too many cigarettes, and succumb too readily to pass- 
ing distractions. His feeling tone is depressed and he is 
wrought up emotionally. Such a period of incubation often 
ends in an inspiration or sudden solution of the difficulty. 

Hutchinson says that during this second period of "re- 
nunciation or recession" the problem is given up in sheer 
defense of emotional balance and other activities are inter- 
polated. There is a rising emotional tone, restlessness, feeling 
of inferiority, and a temporary cessation of effort. In this pe- 
riod, if the problem is not settled, strain is evident. "Mild 
psychoneurotic symptoms appear." The intuitive thinker 
has a problem-generated neurosis or tension, owing to the 
practical block to his creative desire. It "involves the tenden- 
cies toward repression of the creative problem and dissocia- 
tion of it from normal consciousness; regression; compensa- 
tory reactions; emotional excess." These symptoms relieve 
tension and reduce the intensity of the creative drive, "forc- 
ing it to a temporary state of impotence. The productive 
process is thrown back on the natural capacity of integration 
operating in periods of relaxation." There "can be a delib- 
erate attempt to systematize the creative process by setting 
aside the problem for a planned interval, with the intention 
of consciously resuming it at a later date." It does not matter 
if it keeps recurring to consciousness. In the ablest minds the 
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tensions are managed by resigning from the problem for a 
while. 

Although the incubation stage is not characterized by 
the prolonged effort and strenuous labor of preparation, 
yet it also is usually accompanied by an unpleasant affective 
state. It is not so obvious as preparation because the thinker 
has put aside the problem for a while. 

During incubation the thinker may feel uneasy and un- 
der a strain. He may exhibit restless behavior and pace the 
floor, or engage in other uncorrelated acts. He experiences a 
feeling of tension. This may take expression in unusual ir- 
ritability toward persons with whom he is associated. He may 
be surprised at finding himself annoyed at things which don't 
usually distract him. 

Even though he has temporarily quit working on the 
problem for a while, yet is he still bothered by it. He still 
keeps thinking about it from time to time in spite of himself. 
He may engage in some compensatory activity or physical 
exercise, as a rapid walk, to escape from his thoughts for a 
while. He may work hard at some manual labor, attempt a 
different type of mental work, or participate in some form 
of recreation in order to attain mental relief. 

A feeling of fatigue may be evident. The thinker may be 
both mentally and physically tired to a greater extent than 
usual. Although he is not engaged in the active labor of the 
preparation stage, yet he finds that he feels generally tired. 
The recreational activities in which he participates while 
he is not working on the problem, do not give him the cus- 
tomary relaxation. 

A sense of anxiety frequently pervades this period of 
creative thought. Although the thinker makes a deliberate 
effort to put the problem aside, he is worried about his in- 
ability to solve it. Even when he is not working on the prob- 
lem, this feeling of anxiety continues to persist. 

While the incubation stage is typically unpleasant, yet, 
on the other hand, the thinker may notice some improve- 
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ment as the ideas recur to him from time to time. He may 
thus be encouraged to some extent. 

Illumination 

The incubation stage, however, is not characterized by 
the feeling of pleasure and joy so often found in illumina- 
tion. Portnoy describes how this stage "finds the artist in his 
glory/' He reaches this period full of emotion, ecstatic and 
rich in creative ideas. The symptoms vary only in degree with 
a true artistic personality. Tschaikowsky, 1 speaking of his 
own experience, says, "If the soil is ready that is to say if the 
disposition for the work is thereit takes root with extraordi- 
nary force . . . that immeasurable sense of bliss that comes 
over me directly a new idea awakens in me and begins to as- 
sume a definite form/' The feeling of elation is emphasized 
by Snyder, who states that this phase is accompanied "by in- 
tense emotional susceptibility common in ecstatic trance" 
and by "a heightening of the poetic faculty at least propor- 
tional to the completeness with which it is focused on one 
topic/' 

"When the artist grasps a new vision, he feels like the 
pioneer and the discoverer which he unquestionably is," 
writes Feibleman. "He has had a new revelation and his state 
for the moment is one of unspeakable joy. It is something 
like that divine madness of which the ancients spoke, a pe- 
riod of quick insight, galvanic action and high excitement 
for the artist. . . . The witness of artists concerning this 
stage in the artistic process is not far to seek. We have abun- 
dant evidence at hand of what it feels like to be inspired in 
this particular fashion. Perhaps the most graphic descrip- 
tions come from two composers, Mozart and Beethoven. Mo- 
zart, for instance, declared that he did not hear the separate 
parts of a musical composition (which after all take some 
time in order to be played) one at a time and successively but 
rather all together ('gleich alles zusammen'), and Beethoven 

1 Rees (155) 
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confirmed this by declaring that the artist sees his whole 
composition in a single projection ('in einem Gusse')." 

Delacroix points out that inspiration is a shock, as an 
emotion, as the attention suddenly becomes fascinated; it is 
a flowering. The composer often works in such a feverish 
state that the hand cannot keep up with the thought, accord- 
ing to Galli. 

Some sudden stimulus, coming into a period of slight 
mental preoccupation after a period of rest, ends the psychic 
tension during the stage of incubation and precipitates the 
period of insight, according to Hutchinson. There is a re- 
organization of the perceptual field, a new alignment of pos- 
sible hypotheses. There is an "almost hallucinatory vividness 
of the ideas appearing in connection with any sense depart- 
ment/' emotional release, feeling of exultation, adequacy, 
finality. The individual steps up to a new level of activity 
and new possibility of reaction. "Exhilaration marks such 
moments of insight." There is sensory, motor, and emotional 
experience. The thinker sees a sketch or picture; he moves 
or shouts; the emotions are quickened. "Artists literally fall 
in love with their works, thinking they have created a master- 
piece." Persons in a laboratory solving a puzzle also laugh 
and act in triumph. "If one had the least vestige of supersti- 
tion, it is easy to see how he might suppose himself to be 
merely the incarnation, merely the mouthpiece, merely the 
medium of higher forces. It is the impersonality and auto- 
matic production of such moments of inspiration that has 
led to endless theories of extra-personal revelation." 

"Familiar objects in a new organization become new 
things. This is a jolt and gives us the experience we call in- 
sight," Maier asserts. "Because new combinations of past ex- 
perience change the meaning of all parts, we can account for 
the surprise and thrill which accompanies the solution. . . . 
It is rather characteristic of great discoveries to appear when 
they are not being sought." Likewise, Durkin noted excite- 
ment, elation, and sometimes relief in her description of sud- 
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den reorganization. Henry observed "a feeling of surety and 
confidence'' in insight. In his experiment the subject showed 
some elation at the discovery of a possibility of solution. The 
"process of analysis, of 'seeing through a thing' is a very dis- 
tinct experience/' as Ruger points out. In many cases it was 
a sudden transformation, a "flash" experience. Ogden notes, 
"It is not the feeling itself that makes insight, but the feeling 
that this concrete thing belongs to that concrete thing in the 
process of behavior/' 

Illumination is especially distinguished by the elation or 
joy which frequently accompanies it. This feeling of happi- 
ness is usually so marked that it attracts the attention of the 
thinker. When persons are asked to describe their experience 
as to how they reached a conclusion or produced a work of 
art, they speak chiefly of this stage and overlook the others to 
a large extent. In fact, those instances where a person experi- 
ences a sudden "vision," or "supernatural" revelation, are 
due to the fact that the thinker is so impressed with the ela- 
tion which he feels in this stage that he remembers it and 
forgets about the unpleasant stages of preparation and incu- 
bation which preceded it, and the revision or verification 
which followed it. It is only natural to remember the experi- 
ences which bring us joy and forget those which don't, so the 
"vision" or "inspiration" which brought us happiness is re- 
membered as an isolated experience, which appeared with- 
out previous cause, from some "power" outside of us. 

A feeling of relief is evident in this stage. We are all fa- 
miliar with the classical example of Archimedes, who 
shouted "Eureka!" as he suddenly thought of the principle 
of the lever while taking his bath. When a person has worked 
long and hard during the stage of preparation, and been un- 
der a tension during the period of incubation, the "hunch" 
for a solution or a work of art is accompanied by a great feel- 
ing of relief. 

Many have observed that the ideas which appear in il- 
lumination, are unusually clear and vivid. The idea for a 
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solution or the outline or main structure for a work of art 
appears sharp and distinct to the thinker, even though many 
details may be lacking. Sometimes even details are evident 
and may appear with hallucinatory vividness, as in those 
instances where the thinker has a 'Vision/' Many have testi- 
fied as to the clarity of the ideas which have appeared during 
illumination or ' 'inspiration" as they term it. 

The idea which appears in illumination is typically ac- 
companied by a feeling of confidence that it is the right one. 
The thinker feels sure that it is correct, and that he has hit 
upon the solution at last. A sense of adequacy and finality is 
apparent. The thinker is certain that at last he has found the 
solution to his difficult problem. This feeling of confidence 
may disappear to some extent during the following stage of 
verification or revision, but it is very marked during illumi- 
nation. 

The emotional reaction evident in illumination may vary 
all the way from intense emotional excitement to a mild, 
pleasant feeling, or indifference. As a rule there is a certain 
amount of affectivity to a greater or less degree, according to 
the type and difficulty of the problem, and the personality of 
the thinker. There are some poets, artists, and composers 
who assert that they are quite calm and undisturbed during 
this period. Many, however, speak of an emotional reaction 
and some to an extreme degree. Not only the artist, but also 
the scientist, may experience an affective reaction during 
illumination. 

The idea for the solution or work of art, which is evident 
in this stage, often appears to be unfamiliar to the thinker, 
as though he had never thought of such a thing before. It has 
a sense of novelty about it, as something which he had not 
experienced in other situations. The idea stands out as some- 
thing new. 

Many persons have testified that the ideas, which they re- 
ceive in illumination, seem to come from some supernatural 
power. The novelty and unfamiliarity of the idea makes the 
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thinker believe that it could not have originated in his own 
mental processes. Therefore he may believe that it comes 
from some power outside of himself. He may attribute it to a 
spirit of one sort or another, depending on his cultural back- 
ground. Or he may resort to some form of clairvoyance or 
thought transference as the explanation. A mystical interpre- 
tation in terms of outside influence is often emphasized by 
artists, writers, musicians and others, because it increases 
their sense of importance. If they have a mystical ' 'inspira- 
tion/' which the average person lacks, it increases their pres- 
tige in the social group in which they live. As a result they 
are permitted certain privileges and exemptions from cus- 
tomary rules of conduct on account of their poetic, artistic, 
or musical "temperament." The average person is willing to 
accept the description of mystical inspirations of famous per- 
sons, since their work is superior to his own. He does not 
realize that his own creative thinking shows the same es- 
sential stages of that of the great man of letters, although the 
results of his thinking have much less social value. 

Revision or Verification 

The final stage of revision or verification is typically un- 
pleasant and involves prolonged, hard work. Shaffer, Gilmer 
and Schoen emphasize this when they write, "In the final pe- 
riod of verification, the creative process again settles down to 
hard labor. The scientist who has conceived a brilliant hy- 
pothesis must test it by further experiments, comparisons, or 
calculations. . . . The labor of verification is present in the 
fine arts as well as in the sciences. The painter must transfer 
his inspiration to the canvas, and the musician work out his 
broad conception in terms of melodies and harmonies. In 
literature there is ample evidence of deliberate revision and 
elaboration before a poem or an essay is finally acceptable to 
its writer. Manuscripts of great authors show much crossing 
out and interpolation. The final stage of writing is not an 
easy task, even for those who are most able." 
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Similarly Hartmann emphasizes the work involved. In 
art the final stage "corresponds to the polishing stage the 
initial rough design is smoothed and refined into the best 
possible form. In science and conduct of a 'practical' sort, the 
illumination is not a final guide to action until objective tests 
and checks in the laboratory or in the field have confirmed 
its correctness/* "Nearly everyone has seen some artist at 
work, writing down words or notes, carving in stone, or 
painting on canvas," according to Feibleman. 

The emotional difference between the third and fourth 
stages is emphasized by Hutchinson. "Insight releases new 
energies, verification consumes that energy." 

After the happiness and elation evident in illumination, 
the last stage of verification or revision stands in contrast, 
because it is so often very unpleasant. Prolonged hard work 
is the outstanding characteristic of this period. The thinker 
may work days, months, or even years to revise or verify his 
production. Prolonged attention to minute details, which is 
necessary for elaboration, adds to the unhappiness of the 
thinker. In order to revise and verify his work he may have 
to read extensively or conduct extensive tests to check or re- 
check his results. He may spend many tedious hours acquir- 
ing more information about the standards of his branch of 
art or science, so that he can modify his own product to con- 
form to those standards. The extensive detailed labor re- 
quired to carry out the implications of the solution or to com- 
plete the outline for a work of art is often very unpleasant. 
The thinker's unhappiness may last many times longer than 
the elation of the brief illumination stage. This unpleasant- 
ness may range from a small degree of affectivity to great de- 
pression. 

The thinker feels that his work does not measure up to 
his expectations. The idea which appeared so worthwhile in 
illumination now seems to be full of defects. As the thinker 
works, he observes more imperfections of which he was not 
aware at first. The artist realizes that his picture, statue, poem 
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or composition does not produce the effect which he had in- 
tended. Often he is at a loss to determine why, and his dis- 
satisfaction remains, without being able to remedy the situa- 
tion. Frequently much work is necessary to enable the artist 
to ascertain why his product lacks merit. The same is true in 
scientific work. Dissatisfaction often accompanies the un- 
pleasantness engendered by the tedious labor of revision and 
verification. 

The feeling of confidence engendered in illumination 
may disappear. As the thinker becomes engrossed in revision 
and verification, he grows much less certain of his success. 
During most of this period he lacks the self-assurance which 
he had in the preceding stage, as he becomes more aware of 
the defects and imperfections in his work. However, near the 
end of the period of verification or revision the thinker's 
self-confidence returns, as he completes his work and views 
it in final form. 

Much great work has never been completed because of 
the discouragement inherent in this fourth stage. Many ex- 
cellent ideas have fallen by the wayside because the thinker 
never carried out the hard extensive work necessary to com- 
plete them. Many of the principles underlying famous inven- 
tions or discoveries in science have been conceived at various 
times in the past, but the thinker lacked the perseverance to 
carry them out to final form, and so they were overlooked or 
forgotten. No matter how brilliant a "hunch" a person might 
happen to have, it loses much of its effectiveness if adequate 
revision and verification are lacking. Many persons become 
so discouraged in this final stage that they either abandon 
the whole project or else produce a second rate product. 

Creative Thinking of the Psychopath 

As many investigators have noted, the illumination stage 
is usually accompanied by a distinct sense of pleasure, of 
greater or less intensity. Frequently elation and joy are evi- 
dent. After a person has struggled and worried trying to solve 
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a difficult problem for a long time, he experiences great hap- 
piness when he hits upon an answer in the stage of illumina- 
tion. It gives him great relief to find an answer at last. The 
hunch comes as an abrupt, joyful termination to his previous 
worry and distress. 

The psychopathic individual is one who has experienced 
severe conflict. He has been faced with a difficult problem in 
life, which he has been unable to solve. Much worry and 
strenuous effort have accompanied his efforts to find a solu- 
tion to the complicated situation, which has confronted him. 
He has been distressed and unhappy for a long time trying to 
find a means of escape from the complicated circumstances 
in which he has been placed. Hence, when the tension and 
unhappiness of the stages of preparation and incubation are 
suddenly terminated in the idea for a solution in the period 
of illumination, the thinker is elated. He experiences joy 
and profound relief that at last he has obtained an answer to 
his problem. 

The psychotic individual has a strong feeling of confi- 
dence in this solution, which he has suddenly found to end 
all his troubles. He is sure it is the correct one. The feeling 
of certainty in regard to the solution is very marked. He un- 
questionably accepts it and dwells upon it with great pleas- 
ure. He thinks about it often and he likes to dream about the 
way he has found an answer to his problem. His elation and 
confidence in that solution, which he has finally reached in 
the problem which caused him so much misery, prompts him 
to meditate and dream about it, often for hours at a time. 

This "wonderful" idea gives him so much pleasure after 
his severe unhappiness that the psychopathic individual 
clings to it and is loath to undergo the discouragement in- 
herent in the final stage of revision or verification. He 
shrinks away from testing his solution in accordance with the 
facts of reality. He cannot bring himself to face the fact that 
his solution is actually inadequate. Consequently he clings 
to the erroneous idea and spends many hours elaborating it 
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instead of revising and verifying it according to the facts of 
reality. He works out elaborate and detailed plans, all of 
which are based on the erroneous solution which he has 
failed to verify. Psychopathic delusions are highly complex 
systems of thought which are based on wrong ideas which do 
not accord with reality. The delusions may be logical de- 
velopments, but since they are based on the wrong solutions 
or premises, they do not correspond with actual conditions. 

The lack of verification or revision, then, is the chief dif- 
ference between psychotic imaginative thinking and the cre- 
ative thought of the average person. This fourth stage is the 
chief factor which distinguishes both psychopathic day- 
dreaming and ordinary reverie from productive creative 
thought. It is this final stage that links the creative thought 
of the individual with the facts of reality and the cultural en- 
vironment in which he lives. When it is lacking we find the 
eccentricities and absurdities characteristic of both psycho- 
pathic thinking and ordinary reverie. When the productive 
creative thinker, on the other hand, tests his solution in the 
fourth stage he becomes aware of its accuracy and validity. If 
he finds it is defective and out of touch with reality he dis- 
cards the whole concept, and either abandons the problem 
completely or begins a new process of creative thought. 

Even psychopathic thinking of the depressed type may 
also be derived from an idea which originally brought pleas- 
ure to the patient. As he elaborates and meditates on the 
consequences of what was originally a pleasant idea, he may 
become very depressed. If the original idea, which brought 
pleasure, had been checked with reality in the fourth stage 
of revision or verification, the patient would not be so de- 
pressed out of all proportion to his environment. The reason 
the patient's depression is so exaggerated in accordance with 
reality is that his thinking is out of touch with his environ- 
ment. Although at first the erroneous idea or premise may 
have been a welcome relief which brought pleasure to the 
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patient after his conflict, yet the detailed elaboration of it 
may later bring depression. 

Summary 

The stage of preparation is typically accompanied by an 
unpleasant affective state of doubt and uncertainty, which 
may also involve a sense of failure. Prolonged, difficult or de- 
tailed work to obtain information about the problem often 
adds to the unpleasantness of this period. There is a definite 
sense of frustration. As the preparation stage is prolonged 
the thinker may become discouraged and sometimes aban- 
dons the problem entirely. 

The period of incubation may likewise be unpleasant, 
even though the thinker has ceased the active, strenuous ef- 
fort evident in preparation. A feeling of tension and exces- 
sive irritability may be present. Unusual fatigue and a sense 
of anxiety may add to the unpleasantness of this stage. The 
thinker may engage in various activities, as physical exer- 
cise, recreation, or other types of work. 

The stage of illumination is distinguished from the two 
preceding periods by the pleasure or elation which fre- 
quently accompanies it. A sense of relief and a feeling of 
confidence are characteristic. The ideas during illumination 
or "inspiration" are unusually clear and vivid. The novelty 
and unfamiliarity of the ideas may cause the thinker to be- 
lieve they came from some power outside himself. The as- 
sumption that the great creative thinker has mystical inspira- 
tion, which the average person lacks, increases the prestige 
of the former in the social group. 

The final stage of verification or revision is typically un- 
pleasant, often to a marked degree, because of the long, hard, 
or detailed labor involved. Dissatisfaction and a lack of con- 
fidence are often evident as the thinker becomes more aware 
of the defects and imperfections in his work. The thinker 
may become so discouraged in his efforts that he either aban- 
dons the whole project or else produces a second rate result. 
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However, the dissatisfaction and lack of confidence evident 
in the early part of this stage may disappear entirely as the 
thinker brings his work to successful completion. 

The psychotic individual is one who has been very dis- 
tressed and unhappy trying to solve a difficult problem with 
which he has been confronted. Hence, when the tension of 
the stages of preparation and incubation is suddenly termi- 
nated in illumination, he experiences joy and profound re- 
lief that at last he has obtained an answer to his problem. He 
clings to his solution and is loath to undergo the discourage- 
ment inherent in the final stage of revision and verification. 
Instead of testing his solution in accordance with the facts of 
reality he clings to the erroneous solution and spends many 
hours elaborating it. The lack of verification or revision is 
the chief factor which differentiates both psychopathic day- 
dreaming and ordinary reverie from productive creative 
thought. 



IMAGINATION AND CREATIVE THOUGHT 



Fusion of Images Or Elements of Past Experience 

THE importance of imagination in productive thought 
has been emphasized by a number of writers. It has been 
variously described as the fusion of images or elements of 
past experience into new combinations. 

Binet long ago wrote, "Three images which succeed each 
other, the first evoking the second by resemblance, and the 
second suggesting the third by contiguity- that is reasoning." 

Hobbes, Locke, Hume, Mill, and Spencer expounded 
Associationism. Watt and Ach of the Wurzburg group re- 
tained association as the basic mechanism of thought, but it 
was supplemented by "aufgabe" or determining tendency. 
"The classical association theory claims that if two experi- 
ences occur together, and one of them later recurs, the 
other is reinstated. Watt and Ach claim that out of many 
candidates for reinstatement the relevant one is selected by 
means of some extra-associational factor," according to 
Humphrey. "Associational psychology derived both energy 
and relevance from the single principle of association, or in 
the later terminology, from the reproductive tendencies," 
and "explained their relevance by the Aufgabe and deter- 
mining tendencies." 

Thinking and reasoning "show the action of the simple 
general laws of connecting in cases where the connections 

92 
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are with elements of the situation rather than with gross to- 
tals, and where the connections compete and cooperate in 
subtle and complicated organizations/' according to Thorn- 
dike. "A quantitative difference in associative learning is by 
this theory the producer of the qualitative differences which 
we call powers of ideation, analysis, abstract and general no- 
tions, inference, and reasoning/' 

"A perception arouses a thought, this thought excites an- 
other thought, this in turn a third and so on. A long series of 
thoughts may arise in quick succession. Such a train of 
thoughts is called thinking/ 1 write Warren and Carmichael. 
"The succession of mental images and thoughts is commonly 
called association of ideas/' Likewise Pyle asserts, "Reason- 
ing is the flow of ideas evoked by a new situation or partially 
new." 

The fruitfulness of reasoning depends on imagination 
being not only reproductive but productive recombining 
old elements, as Rignano suggests. The fusion of images or 
elements of past experience into new combinations has been 
indicated by Pillsbury, when he says that inference or deriv- 
ing a conclusion always depends on the laws of association. 
Miller states that thinking is a stream of images organized in 
such a way as to perform the function of consciously adjust- 
ing means to ends, through the activity of the imagination. 

The function of thought is "a subjective reproduction of 
objective experiences, in which orientation in the past is co- 
existent with and guided by a large amount of orientation in 
the present," according to Rosett. Hargreaves has analyzed 
imagination into fluency and originality. Fluency was re- 
duced to speed or quickness, memory, and an unknown fac- 
tor; originality was reduced to memory, an element common 
to fluency, and an unknown factor described as a cognitive- 
conative process. 

Prescott describes imagination by saying, "The ingredi- 
ent images are not merely juxtaposed or even combined; 
they rather coalesce, one image, or features from it, running 
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into another, and all growing together, by an organic action 
of the mind." They thus form a composite unity, related to 
its many constituent elements, but essentially a new crea- 
tion. "Poetic or mystic visions, daydreams, hypnagogic vi- 
sions, dreams, illusions and hallucinations, whether normal 
or abnormal are in character alike. In all the essence is in 
the visionary action of the mind. One therefore may explain 
another; and all may help to explain the working of the po- 
etic imagination." "The pictures presented by the poetic 
imagination in its sudden vision must often be worked over 
and connected by ordinary thought to take their place in the 
poem." 

Ribot points out, "In order that a creative act occur, there 
is required, first, a need; then, that it arouse a combination 
of images; and lastly, that it objectify and realize itself in an 
appropriate form. . . . The non-imaginative person is such 
from lack of materials or through the absenlce of resourceful- 
ness." "One of the best conditions for inventing is an abun- 
dance of material, accumulated experience. . . . The com- 
bining imagination joined to the inductive spirit constitutes 
'the talent for invention strictly so-called* in industry, sci- 
ence, artist, and poet/' "The so-called creative imagination 
surely proceeds in very different ways, according to tempera- 
ment, aptitudes, and in some individuals, following the men- 
tal disposition, the milieu." Man creates because of needs 
and desires, and because of "spontaneous revival of images 
grouped in new combinations." The creative imagination is 
the property of images to gather in new combinations. 

"The imagination . . . the true inward creatrix, in- 
stantly out of the chaos of elements or shattered fragments 
of memory, puts together some form to fit it," in the opinion 
of Lowes. "For that aimless flow of associations from 'the 
twilight realms of consciousness* is, when uncurbed, the bane 
of all those who, like Coleridge himself, are what he called 
'reverie-ish and streamy/ Yet it is also that very flux of inter- 
weaving phantasms of association which, when the creative 
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energy imposes its will upon it, becomes the plastic stuff both 
of life and of art." "Conceptions of the nature of imagination 
vary from definition as the simple reproduction and recon- 
struction of sense material by the use of imagery" through 
other definitions and descriptions to views of creativity as an 
instinct, according to Markey. 

Redintegration, Constellation, and Complex 

Hollingworth has shown that the world of reverie is com- 
plex and involves many associations. He notes how cues red- 
integrate old patterns or predispose towards one rather 
than another new pattern. In random thinking, only one cue 
is required at a time, but in reflective thought at least two 
cues are required. The one is the present detail that func- 
tions in redintegrating a consequent event or in mere as- 
sociative reproduction. The other cue is the second detail 
that determines the course of redintegration. 

In 1 Muller's theory of constellation, if some associative 
traces are connected to the problem situation (S) and others 
to the response (P), the one connected to both S and P ap- 
pears and others are lost. Selz asserts that the selective process 
is not exploration of the constellation of ideas or trial and 
error elimination. On the contrary it is immediate and direct 
and has many aspects of possible reflex action. Associationism 
is not conducive because it fails to redintegrate the elements 
to give unity. Selz differs from association theories in that the 
solution is not based on isolated parts and their isolated as- 
sociated traces, but is at once anticipatorily related by cer- 
tain general relations to the whole complex. He advocates 
the complex theory. Schema has been used by Selz, Betz and 
Flach to indicate the character of a blank form or scheme to 
be filled out. 

Eduction of a Correlate 

"Both artistic and scientific thinking attain their su- 
preme degree of creativity by virtue of the process which has 

1 Duncker (37) 
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been called the educing of a 'correlate/ " suggests Spearman. 
"The final act in creativity must be assigned to the third 
neogenetic process; that of displacing a relation from the 
ideas which were its original fundaments to another idea, 
and thereby generating the further idea which is correlative 
to the last named, and which may be entirely novel/' 

Differences between the Gestalt group and the Spearman 
group have been discussed by Woodworth. "While the two 
have not come to grips on precisely this question, it is certain 
that Spearman speaks of the seeing, or 'eduction* of rela- 
tions and correlates as the essence of intellectual activity, 
whereas the Gestalt group emphasizes organized wholes, to- 
tal patterns. A pattern includes relations as 'dependent 
parts/ but is not composed of relations, being psychologically 
prior to relations, in the Gestalt view/' Underwood states 
that creative thinking requires "the recognition or learning 
of relationships among relationships/' 

Gestalt or Configuration 

Wheeler writes from the Gestalt point of view when he 
notes that associationism does "not explain what makes a 
train of thought go on and what finally terminates it." Ac- 
cording to the configurationists, "a given thought process is 
an organized response from its beginning to its end. . . . 
The perception of a problem is a directional activity pro- 
ceeding by virtue of its own organization, toward a goal, and 
the thought process is not complete until the goal is reached." 
He believes there is no conflict between the facts of thinking 
as described by association and configuration. The conflict 
is only in the theory. "The two accounts are supplementary 
when the data of the introspectionist are treated in the light 
of configurational principles." 

The Gestalt viewpoint is also indicated by Maier. "The 
concept of equivalent stimuli has added much to our under- 
standing of the way in which past experience influences sub- 
sequent behavior. When old experiences influence the be- 
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havior in novel situations, it is because the new situation 
contains (for the individual in question) an element or re- 
lationship to which the person has previously learned to re- 
act. ... In order to understand the process of productive 
thinking, it is first necessary to distinguish between situations 
in which subjective identity in past learning and the de- 
mands of the problem are present at the outset, and situations 
in which the identity must be achieved by alterations in past 
experience. This distinction is implied when one uses the 
term reproductive thinking to designate problems solved by 
the process of equivalent stimuli and the term productive 
thinking to designate problems solved by processes which in- 
volve changes or a restructuring in past experience. . . . 
Once we recognize that the mechanism of equivalent stimuli 
can only solve some problems and make possible the forma- 
tion of concepts under certain conditions, and that other 
problems and other concepts require a different mechanism, 
we can set about to determine the limiting conditions of the 
two different processes." 

Sargent had subjects solve dissarranged word problems. 
There were three levels of difficulty. "All subjects typically 
used a 'whole approach' for the first few seconds, then, if an 
'immediate reorganization' did not occur, they turned to a 
'part approach/ " 

The operation of imagination is seen in Ogden's descrip- 
tion of reasoning. "At first it builds crude ideas, representa- 
tions with ill-defined contours and uncertain articulateness, 
more or less amorphous figures of mind composed of imagery 
and feeling which initiate and control certain directions of 
behavior. But as the contour and internal structure of these 
figures are defined, they become concepts, the members of 
which are logically ordered." 

"One of the functions of imagination is the seeing of 
things in many different and unexpected relations an es- 
sential factor in all those operations characterized as exhibit- 
ing originality or creativeness," says Hartmann. "Integra- 
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tion is the most conspicuous mental process occurring during 
creation; it alone accounts for the basic theme, and the end- 
less variety of novel forms which emerge can only be ex- 
plained by this principle. Integration itself depends largely 
upon certain structural resemblances and similarities be- 
tween the experiences that it unifies/' 

Rossman points out that according to the Gestalt theory 
every act of invention is the completion of a pattern or con- 
figuration, which was previously recognized as being incom- 
plete. Likewise, Koffka says, "The perception of a problem 
situation sets up certain psychophysical stresses in an organ- 
ism. Thinking is the process by which these stresses are re- 
solved. This process does not involve the present and its 
immediately engendered tensions alone; it works in conjunc- 
tion with and through the trace column, the masses of traces, 
ultimately of a chemical nature, left by past experience/' 

"New combinations are obviously not simply accumula- 
tions, but rather completions of structures," in Duncker's 
description. "Elements are set in relations. Each 'applica- 
tion' of general statements, general experiences to new ma- 
terial occurs through structural combination. Of course, it 
is not the traces themselves which participate in such a com- 
bination, but rather actual processes which are 'derived' 
from the former. 

"The general law of structural combinations runs as fol- 
lows: Excitations of any two traces, ideas, or images, or of an 
idea and a percept, may actually be put into any relation 
whatever into which (according to their nature) they can 
enter as related terms. Combinations can be conditioned 
from within (compare the free play of imagination) as well 
as determined from without (verbally). Whoever reads a 
novel, carries out from the first to the last page verbally de- 
termined combinations. Incidentally, combination is noth- 
ing but a special case of 'restructuration of material' in gen- 
eral." 

Wertheimer indicates the differences between his theory 
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of the course of thinking and associationism. He says that 
the thinking process is direct and productive. The central 
processes are found in grouping, in centering and reorganiza- 
tion. The features and operations are related to a whole and 
are dynamic and structural. The processes are not and-sum- 
mative aggregations, not arbitrary or fortuitous, but show 
a consistency in development. 

Creative imagination is "an acquired personal posses- 
sion, structured out of experiences and strivings, a living 
system which has undergone a developmental organization 
and is still actively growing," according to GeselL This is 
true of scientific as of artistic imagination. Creative imagi- 
nation is "a dynamic system which grows with what it feeds 
on, sets up new tensions leading to new patterns. Some of 
the patterns may have an element of surprise and of dra- 
matic discovery, but the basic gains are increments of grad- 
ual growth." 

Lewin states that bonds between mental events are not 
the motors of future mental events. The energizing force 
which causes one event in a train of thought to follow an- 
other is rather the total play of mental forces operative at the 
present moment, which uses past experience as purely inert 
material. The connections between events are important, 
but only as determining the form which mental events will 
take, not as initiating them. 

Imagination Is the Basis of Invention 

The importance of imagination in creative work has been 
stressed by Rossman who says, "Imagination is the basis of 
invention." Likewise J Mach suggests that "abstraction and 
imaginative activity have the main share in the discovery of 
* novel knowledge/ " There is considerable evidence for the 
view that "only elements of experience are brought into new 
combinations; the 'original creation' of really new fantasy 
construction is held impossible," according to Stern. "The 

i Duncker (37) 
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imaginational onset, which, as 'conception' introduces a new 
act of creation, is less of a Vision* than an 'impulse'; a vague 
consciousness of what is to be produced, combined with a 
strong activating force." 

The significance of imagination has also been empha- 
sized by Murphy. "We have begun to realize that it is charac- 
teristic of fantasy to be more creative than is logical thought, 
in the sense that more cues are woven into the composite tex- 
ture determined by many needs; in the same way the dreams 
of the night, starting from a complexity of individual de- 
terminants, achieve not simply a bizarre but in many re- 
spects, a highly creative end-result." 

"Creative thinking is the process of imagination/ 1 as 
stated by Shaffer, Gilmer and Schoen. "Imagination repre- 
sents therefore the highest type of psychological activity, 
more complex in its constitution and more significant in its 
results than are acts of sensing, perceiving, remembering, or 
reasoning." 

The creative process in the arts cannot exist without the 
imagination in the opinion of Rees. "The artists feel the 
great importance of the imagination to their art." 

"With a vivid imaginative faculty and able technique 
the artist shapes, colors, distorts and symbolizes his feelings 
by giving them a semblance of concreteness in art form," 
writes Portnoy. 

"The process of creation arises from the excitement 
caused by the subject matter, and images play a large part in 
the awareness of that subject," according to Alexander. 
"These are not images of the work of art, which are in gen- 
eral only got through actual production." Passive imagina- 
tion is the "idle play of fancy." "The difference of such pas- 
sive imagination from the creative sort is the absence of pur- 
pose." Morris has said that aesthetic purpose is "simply 
determinate feeling, which in turn is perception or satisfied 
imagination." 

The role of imagination in art is brought out in the fol- 
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lowing quotation from Feibleman: "The man with a vivid 
imagination is one who can call upon mental images of things 
as they could be (and in his opinion ought to be) by placing 
together in new contexts and associations the elements of 
the actual world with which he was already familiar (but dis- 
satisfied). . . . Thus what characterizes the artist, what 
starts him on his way, is not his possession of an imagination, 
for everyone has that, but his possession of intense imagina- 
tion. The artist takes off from experience but so does every- 
one else, and it is the way in which he uses that experience 
that characterizes the artist/' 

When the work of poets and artists is compared with that 
of persons who lack such abilities, we find more imagination 
in the former. Patrick, in comparing the poems written by 
fifty-five poets and fifty-eight non-poets about a picture, notes 
that the poets have a wider imagination. The poet sees more 
significance in the scene which is presented to him. He 
reaches further and tries to link up the concrete scene with 
something which is universal and fundamental. It is more 
characteristic of the poets than of the non-poets to look for 
some deep meaning in the picture something of emotional 
value, or something suggestive of human life. Likewise the 
artists, who drew pictures about a poem which they read, 
showed wider imagination in their work than non-artists 
who did the same thing. The pictures drawn by the artists 
reveal more significance and meaning and possess a unity 
which is lacking in that of the non-artist. Thus, both of the 
groups skilled in creative work show greater imagination 
and a wider range of associations than the two groups who 
lack those types of ability. 

Also in science "autistic thinking may promote imagina- 
tive ideas which serve as a meaningful foundation for logical 
thinking," as Britt suggests. "Scientific experiments in their 
culmination represent a great deal of logical, objective think- 
ing, but they could scarcely be carried on unless the origina- 
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tor of the investigation at some time engaged in a great deal 
of autistic thinking or free association of ideas/' 

Likewise Platt and Baker write that a scientific hunch 
' 'springs from a wide knowledge of facts, but is essentially a 
leap of the imagination, in that it goes beyond a mere neces- 
sary conclusion which any reasonable man must draw from 
the data at hand. It is a process of creative thought/' James 
speaks of the role of imagination which says that what marks 
off reasoning proper from "mere revery or 'associative se- 
quence* " is the "extrication of the essential aspect out of a 
given fact/' 

Phantasy explains the creative force responsible for origi- 
nal discoveries of science and art, according to Elsenhaus. 
Also, Gordon says that the concrete products of art, science 
and industry are due to imagination. Gilbert's definition of 
invention is the sudden and unexpected appearance in con- 
sciousness of images juxtaposed into original associations. 

Discussion of Imageless Thought 

At this point we might consider the question of the oc- 
currence of different kinds of imagery in the imaginative ac- 
tivity of creative thought. Much experimental work has been 
done in the past in regard to whether or not thinking is car- 
ried on by means of images and if images are essential to 
thinking. Individuals vary in regard to the amount of visual, 
auditory or kinesthetic imagery which they experience. 
There is no predominant type of imagery in creative thought 
as indicated by the results of experiments on the relation of 
images to other types of thinking. Einstein 1 has written con- 
cerning his mechanism of thought: "The psychical entities 
which seem to serve as elements in thought are certain signs 
and more or less clear images which can be 'voluntarily' re- 
produced and combined/' Buhler 2 has said that there is 
abundant evidence of thought without either verbal or vis- 

i Hadamard (58) 2 Woodworth (207) 
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ual images and believed that the thoughts are the essential 
phenomena in thinking, the images being incidental. 

According to Woodworth (1915) "what is imageless is not 
thought so much as recall. Even the most ordinary factsthe 
location and style of a building, or the contents of one's pock- 
etsare often recalled without images. Any sort of observed 
fact is recalled in many cases without the sensory background 
of the original experience and also, for the first moment, 
without verbal images. 

"With Titchener the problem of imageless thought took 
a different turn. He wished to make sure whether any new 
elements of conscious content must be recognized in view of 
the results of Buhler and others. Already recognized were 
the elements of sensation and feeling. Was there also a 
thought element? Was there an independent feeling of rela- 
tion? His procedure in attacking this question was first to 
rule out meaning and object reference as not genuine ex- 
istential content, and second, to see whether his O's reported 
any genuine content which did not fall under the accepted 
classes. He and his pupils and his pupils' pupils came to a 
negative conclusion, since their O's reported (besides mean- 
ings) only images, kinesthetic, and organic sensations, and 
feelings (Clarke, 1911; Comstock, 1921; Crosland, 1921; 
Gleason, 1919; Jacobson, 1911; Okabe, 1919). They con- 
cluded that the reports of imageless thought emanating from 
other laboratories were due partly to the failure to separate 
meaning and content, and partly to the difficulty of observ- 
ing vague images and sensations when one is actively think- 
ing and intent upon meaning. The sensorial content may 
easily be overlooked, 'so quick is the process of thought 
and so completely is the attention of the subject likely to be 
concentrated on meaning. We have a parallel case in the 
neglect of after-images ... in everyday experience when 
other things are in the focus of attention 1 (Comstock, 1921). 

"The supporters of imageless thought were inclined to 
question the importance of such images as occurred in think- 
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ing. Images could occur as associative byplay without fur- 
thering the progress of thought. Comstock (1921) held that 
nearly all the images reported in her experiment had some 
use in 'anchoring' the problem, carrying the meanings, pro- 
viding leads for thought, or checking the conclusion. Hol- 
lingworth (1911, 1926) made the point that the logical ir- 
relevance of many images need not interfere with their 
dynamic potency. When the objects that really stand in a 
certain relation are not easily imaged, substitute objects may 
take their place. This is the method of symbolic thinking. 
Words take the place of things, and a spatial diagram or a 
hand movement does service in thinking of many kinds of 
relation. Hollingworth reported that in his experience 'pres- 
ent kinesthetic impressions or motor tendencies logically 
irrelevant are most frequently the vehicle or garment which 
plays the substantive role in relational consciousness/ " 

Woodworth concludes that "tactual, Tdnesthetic and 
other sensations must always be present, and in the full sense 
there are therefore no moments of experience deprived of 
all sensory content. That visual or verbal images are usually 
present is also probable, except indeed when one is atten- 
tively looking or listening. The important question is 
whether at the dawning of a thought the meaning comes 
first ... or the words or other symbolic and illustrative 
images. Even this question is not so important, the real ques- 
tion being whether meanings are present. If meanings are 
ruled out as non-existent and non-occurrent, then no image- 
less thoughts will be found, for the imageless thoughts are 
simply the meanings which the O's report with such ease and 
certainty. 

"It is curious what different semi-emotional reactions 
are made by different persons to the notion of imageless 
thought. To some it seems entirely natural and acceptable, 
while others shrink from it as a strange, mystical theory and 
insist that there simply must be some image or sensation to 
'carry the meaning/ Since superfine introspection would be 
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needed to establish the complete absence of all imagery at 
a moment of active thought, the whole question may well 
be shelved as permanently debatable and insoluble." Wood- 
worth concludes that "imageless thought is no more mysteri- 
ous than the everyday perception of facts." 

As yet no definite relation has been established between 
the predominance of a certain type of imagery and the 
consistent use of a certain type of medium to express the 
results of creative thought. For instance, no measures have 
been obtained to show the relative proportions of visual, 
auditory and kinesthetic imagery in the mind of a poet writ- 
ing a poem as compared with an artist painting a picture or 
a musician composing a symphony. No doubt, there is 
large individual variation even among persons working in 
the same medium. 

Reverie and Phantasy of Average and Psychotic Persons 

In the fast tempo of our modern life it is unfortunate 
that psychotic persons are about the only ones who spend a 
lot of time in imaginative thinking. The psychopath is one 
who has been faced with a problem which is too difficult 
for him to solve. He has plenty of leisure for creative think- 
ing, because he no longer permits the demands of usual, 
everyday living to interfere with his thoughts. Creative 
thinking appears with them because the two important con- 
ditions have been fulfilled, namely, they are faced with 
problems too difficult for them to solve and they have plenty 
of leisure in which to think. As a result, the psychopathic 
individual is one who has passed through the first three 
stages of creative thinking. 

In the reveries of the average person and the phantasies 
and daydreams of the psychopath, as well as in productive 
creative thought, an unsatisfied want underlies the process. 
In each case the person is faced with a difficult problem. 
During the prolonged unpleasant stage of preparation the 
thinker is distressed. His repeated unsuccessful attempts are 
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accompanied by a rising sense of failure. He feels thwarted 
and depressed. Likewise, the stage of incubation in which 
certain ideas recur from time to time is often unpleasant. 
Even when he is engaged in other activities he keeps think- 
ing about the problem in spite of himself. 

In the case of the psychotic the period of conflict and 
distress has been unduly prolonged and intense. The per- 
son has worried about his problems a great deal. His lack of 
success and repeated failures have aggravated his unhappi- 
ness. 

Then suddenly in the stage of illumination he arrives at 
an idea for a solution. He experiences keen joy and elation 
at having found an answer to his baffling problem. All the 
unhappiness and distress of the preceding stages is super- 
seded by great happiness. His elation is even more pro- 
nounced because of his previous prolonged conflict and 
distress. 

The psychopathic person clings to this idea which has 
brought him such happiness. He cannot bring himself to 
face the unpleasantness of revising and checking it against 
reality in the final stage of revision or verification. He 
shrinks away from the laborious and highly distasteful task 
of criticism, which would be necessary if he modified his 
solution to conform to reality. Instead he spends hours 
dreaming about this idea, which brings him so much pleas- 
ure, and elaborating it. Sometimes the patient's elaboration 
of his false idea leads him to thoughts which make him un- 
happy, as in types of psychosis characterized by depression. 

In the reverie of the average person, on the other hand, 
the pleasant idea may soon be forgotten, because of the 
duties of daily routine, without being carried to the final 
stage of revision or verification. He does not cling to it as 
the psychopathic person, who has been distressed by pro- 
longed conflict. Frequently, however, the reveries of the 
average person are finally checked with reality in the final 
stage of revision or verification and may result in the crea- 
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tion of a work of art, an invention, or a scientific discovery. 

The ordinary person has the courage to face the un- 
pleasantness inherent in the revision and verification of the 
pleasing idea obtained in illumination. He is willing to put 
forth the effort to accomplish the disagreeable task of test- 
ing, changing, or elaborating the idea obtained in illumina- 
tion, according to the standards of art, science, or everyday 
living. The psychotic person, on the other hand, shrinks 
from the unpleasant or disagreeable contact with reality, 
which would be forced upon him in the revision or verifica- 
tion of his cherished solution. Instead he clings to his cher- 
ished idea and shrinks from the external world because it is 
unpleasant. 

If the psychotic person can r^ach the point where he can 
critically evaluate his cherished ideas to some extent, he is 
on the road to recovery. When treatment by any of the 
methods of therapy enables a psychopathic person to modify 
and criticize his cherished daydreams in contact with reality, 
his creative thinking, instead of being absurd or peculiar, 
will produce results in conformity with the facts of the ex- 
ternal world, just as the average person's does. When the 
psychotic person can be induced to think along those lines, 
he will be able to function again as an average individual in 
society. If psychotic creative thinking can be induced to pass 
into the final stage of verification or revision, it will be 
brought into correspondence with the facts of the external 
world, as the average person's creative thought is done. 

Summary 

Imagination has been described by various writers as 
the fusion of images or elements of past experience into 
new combinations. Other descriptions emphasize the im- 
portance of cues in redintegration, the factor of the whole 
complex, or the eduction of relations. Pattern or configura- 
tion is prominent in the Gestalt presentation. Since sensa- 
tions and images are usually present it would be difficult to 
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ascertain the complete absence of all imagery at a moment 
of active thought. Imagination is the basis of invention, art, 
or scientific discovery. Imaginative activity in reverie or 
psychopathic day-dreaming is differentiated from creative 
thought by the absence of the final stage of verification, in 
which the idea obtained in illumination is evaluated in 
accordance with the objective facts of reality. When any of 
the methods of therapy induces the creative thinking of the 
psychotic to pass into the final stage of revision or verifica- 
tion, it will be brought into correspondence with the facts of 
the external world like the average person's creative thought. 
But before any psychological method is used the physical 
condition of the nerve cells should first be restored by the 
use of the proper chemicals. 
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RELATION OF THE LOGICAL STEPS OF REASON- 
ING TO THE PSYCHOLOGICAL STAGES 

CREATIVE thought and reasoning have been variously 
described by different investigators. Both the psycho- 
logical stages and the logical steps of reasoning have been 
discussed. 

Logical Divisions 

In describing the latter, Dewey writes that "a complete 
act of thought has five more or less logically distinct steps: 
(a) a felt difficulty, (b) its location and definition, (c) the 
suggestion of a possible solution, (d) the development by 
reasoning of the bearings of the suggestion, (e) further ob- 
servation and experiment leading to acceptance or rejec- 
tion/' First a problem, perplexity or difficulty arises. The 
next step is the observation or recall of significant facts 
about the problem. In the third step an hypothesis is sug- 
gested as a possible solution. In the fourth step the implica- 
tions of the hypothesis are developed and it is subjected to 
criticism. In the final stage the solution is verified by con- 
crete application or further reasoning. 

In a similar manner Burtt describes five steps of reflec- 
tive thinking as: 

(1) Occurrence of something felt as a perplexity 

109 
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(2) Observation designed to make clear precisely what 
the difficulty is 

(3) Occurrence to mind of suggested solutions of the dif- 
ficulty 

(4) Reasoning out the consequences involved in the sug- 
gestions thus entertained, and evaluating the sug- 
gestions by their aid 

a. deducing the consequences of suggestions 

b. comparing them as thus expanded in the light of 
the controlling problem 

c. selecting the most promising suggestion 

(5) Observation or experiment to test by empirical fact 
the suggested solutions in the light of their implica- 
tions 

(6) In some cases of reflection there may follow what 
is temporarily a sixth step, consisting in a survey of 
the preceding thinking to uncover any inadequacies 
that might be corrected. 

The difference between steps one and two is the difference 
between vaguely feeling that one is in a difficulty and formu- 
lating conditions which must be met. Steps two and three 
sometimes seem to merge, but they are really very different. 
"Step three is a rise in the mind of possible solutions of the 
problem, step four, a reasoning process in which the conse- 
quences bound up with these suggested solutions are traced." 
The dividing line between steps four and five is the line 
between thinking out what ought to be a present fact, if 
such and such be the case, and looking to see whether it is 
a present fact or not. Burtt says some problems "deal so en- 
tirely with relations of ideas that no action subsequent to 
the fourth step seems to be needed," as for example, pure 
mathematics. In other problems the "action entered upon 
is a part of the reflective act itself, which accordingly re- 
quires a fifth step. These comprise some practical problems 
and all the problems in which we are trying to understand 
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some fact or facts susceptible of observation by the senses," 
as for example, in the sciences except pure mathematics. 

Likewise Billings asserts, "The formal steps in reason- 
ing, as found in the literature, are: a problem; an under- 
standing of the problem, or judgment; the solution of the 
problem or inference; a conclusion; a belief in the conclu- 
sion; verification; proof; and application. From the psycho- 
logical point of view, the last three are not parts of the real 
reasoning process; but are follow-up processes for the pur- 
pose of testing or checking up on the conclusion, which 
really ends the reasoning process. Verification is but supple- 
mentary proof; application is but practical proof; and in- 
duction and deduction are the logician's method of proof. 
. . . Thus, we may conclude that the essentials of reasoning 
may be reduced to a problem, an understanding of the prob- 
lem, and the solution of the problem, which presupposes es- 
sential experiences and ability." 

According to Symonds there are five steps in making a 
decision. These are: first step, isolate values involved; sec- 
ond step, judge and select between the values; third step, 
discover facts with regard to the situation; fourth step, esti- 
mate consequences of various alternatives in the light of 
values set up; fifth step, weigh relative strengths of satisfac- 
tions, dissatisfactions, comforts, pleasures, annoyances. 

Mossman also points out the logical steps by which an 
individual solves a difficult problem: "(I) he asks to know 
all the factors which he can locate and which he thinks are 
necessary to his meeting the situation. In considering these 
factors, (2) he takes account of their value for him, what he 
thinks they are worth in his attempt to deal with the situa- 
tion; (3) he formulates a plan of action; (4) he accepts the 
plan as his way of meeting the situation and decides to act 
in accordance with it; (5) he acts upon this, the result of 
his own thinking; (6) he accepts the consequences and as- 
sumes the responsibility for what he does. In so doing, he 
contrives and accepts, as his, a way of behaving in meeting 
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this situation. . . . These steps are applicable to any new 
situation, be it the solving of a geometry problem, the mak- 
ing of a necessary decision, the painting of a picture, the 
composing of a ballad." 

Instead of describing the process of reasoning in terms 
of five or six logical steps, Feibleman has emphasized four 
main divisions. He writes, "In the psychology of artistic 
expression, logical form exists as a kind of structural frame- 
work. For the making of a work of art there are (a) premises 
(b) method (c) applications (d) conclusion, (a) The prem- 
ises of a work of art are those ideas or feelings or both which 
the artist decides he wishes to express. . . . Once the prem- 
ises are chosen the artist is to that extent no longer free; he 
can not arbitrarily do whatever he wanted to do but only 
what the premises allow him to do; he has by accepting them 
set up his own restrictive conditions. . . . (b) The adoption of 
a method of artistic expression is part of the acceptance of 
premises. Although absolutely essential, in that there can 
be no work of art without some method, the method is a 
kind of secondary premise; for what is to be done takes logi- 
cal as well as temporal precedence over how it is to be 
done, and the selection of premises must follow this order. 
. . . (c) The applications of the premises according to the 
method consist in the actual steps taken to produce the work 
of art. These may be ... any specific procedures involv- 
ing physical action and intended to produce an independ- 
ent and public product. This is the part of the process which 
may be viewed objectively. An artist seen at work is gen- 
erally an artist engaged on this stage of his project. . . . (d) 
The conclusion of the artistic process consists in the fin- 
ished work of art together with its meaning. When the last 
application has been made, the work of art stands com- 
pleted, a whole thing, destined perhaps to lead a life of its 
own in the social world." 

Blanshard has described three logical divisions in the 
process of reasoning. The steps in the process of reflection 
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are: (1) to specify the problem and make it definite; (2) to 
read and consult until one gets the material for a suggestion; 
(3) the leap of suggestion. 

Psychological Divisions 

Other writers have stressed the psychological more than 
the logical divisions in the process of thought. Christof 
writes that three distinct stages in the total course of think- 
ing are: (1) formulation of problem, (2) elaboration (3) solu- 
tion. The formulation of the problem is marked by baffle- 
ment and the search for the significance of an obscure and 
puzzling situation which often includes imagination or other 
easier substitutes for real thinking. When formulation has 
been effected, a general procedure for reaching a solution is 
developed. In elaboration there are three moments: (a) ac- 
cumulation of psychological products in which food for 
thought is assembled; (b) valuation and selection in terms 
of the relevance to the task with many reversals, revivals, 
and reconstruction; (c) fusion and synthesis of the selected 
products. Although the three moments in elaboration are 
not always temporarily distinct, the fusional and integra- 
tional phase is logically last. The solution of the problem 
derives from elaboration. The final step may give only par- 
tial solutions or end in defeat. Bentley also speaks of these 
three stages. In solution, the final product appears in vari- 
ous forms of discovery, decision, doubt, affirmation, and 
rejection, or in a revised formulation of the original task. 

Ribot had previously divided creative thought into three 
phases. He speaks of two processes in creative thought, the 
complete process and the abridged process. In the complete 
process there is the first phase, the idea (commencement) 
with special incubation of more or less duration. The sec- 
ond phase is invention or discovery. The third phase con- 
sists of verification or application. In the abridged process, 
the first phase consists of general preparation (unconscious). 
The second phase consists of the idea, inspiration, eruption. 
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The third phase is the constructive and developing period. 
''The two processes differ superficially rather than essen- 
tially." In the complete process the first phase is long and 
labored (preparation); in the abridged it is negligible. In 
both the complete and abridged the second phase is the 
same: it lasts only an instant. In both processes the third 
phase may be long or short because the main work is done. 

We find that Luzzatto distinguishes three moments, as 
he calls them, in artistic creation. The first is the simplifica- 
tion of reality in the active enjoyment of a natural spectacle 
or manifestation of human life. This moment is not spe- 
cifically an attribute of artists, but belongs to all who pos- 
sess a spontaneous sensibility. The second moment of crea- 
tion is typical of the artist; it is the moment when the 
simplification is transformed into communicable form. The 
third moment is that of execution. 

Likewise Portnoy asserts that there are three stages of 
creative thought. In the initial phase the artist is quiet or 
frenzied. In the second stage the "artist feels less appre- 
hensive, he once more anticipates a feeling to write, paint 
or compose. It is a transitional stage during which the artist 
confines himself to routine matters of cleaning brushes, fill- 
ing in detailed parts of an orchestration, rewriting old 
manuscripts." The third stage "follows finding the artist in 
his glory. Ideas flow, the eye sees, the ear hears, the artist is 
keenly alive again. He works with abundant energy until 
exhausted." 

Two main stages in reasoning have been pointed out by 
James. "First, sagacity, or the ability to discover what part, 
M, lies embedded in the whole subject which is before him; 
second, learning or the ability to recall promptly M's conse- 
quences, concomitants, or implications." Sagacity is neces- 
sary to enable us to "extract characters not any characters, 
but the right characters for our conclusions." Heidbreder 
studied concepts obtained from various categories of stimuli. 

Moreover Duncker writes that "the whole solution-proc- 
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ess may be divided into two stages: 1. The stage of explica- 
tions (of the goal and especially of the premises) which 
should lead to the decisive ground consequence relation, 
and must therefore themselves occur relatively at random. 
2. The stage in which the decisive relation 'snaps into place/ 
with all the 'completions' it makes necessary/' In regard to 
the first stage he mentions analysis of conflict, analysis of ma- 
terial, analysis of goal, and solution by resonance. The find- 
ing of the solution takes place ultimately through a sort of 
excitation by equality or resonance. 

A description from the Gestalt point of view is also given 
by Wertheimer, who writes, "Generally speaking, there is 
first a situation, SI, the situation in which the actual thought 
process starts, and then, after a number of steps S2, in which 
the process ends, the problem is solved. Let us consider the 
nature of situation 1 and situation 2 by comparing them, 
and let us then consider what goes on between, how and 
why. Clearly the process is a transition, a change from SI 
into S2. SI, as compared with S2, is structurally incomplete, 
involves a gap or a structural trouble, whereas S2 is in these 
respects structurally better, the gap is filled adequately, the 
structural trouble has disappeared; it is sensibly complete 
as against SI. 

"When the problem is realized, SI contains structural 
strains and stresses that are resolved in S2. The thesis is that 
the very character of the steps, of the operations, of the 
changes between SI and S2 springs from the nature of the 
vectors set up in these structural troubles in the direction 
of helping the situation, of straightening it out structurally. 
This is quite in contrast to processes in which some steps, 
some operations coming from various sources and going in 
various directions, may lead to the solution in a fortuitous, 
zigzag way/' Thus we find that some investigators empha- 
size three main psychological divisions of productive think- 
ing, while others describe two. Let us see how these descrip- 
tions compare with the four stages of preparation, incuba- 
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tion, illumination, and revision or verification. Ribot, for 
instance, combines preparation and incubation in his "first 
phase." Christof and Bentley combine illumination and re- 
vision or verification in their "third stage of the solution." 
Luzzatto combines preparation and incubation in his "first 
moment/' Portnoy includes both illumination and revision 
or verification in his "third stage/ 1 

Among those who stress two main psychological divi- 
sions, James includes preparation, incubation, and illumina- 
tion in his "first stage/' The description given by Duncker 
and Wertheimer of the first part of the process corresponds 
to preparation and incubation, while their description of 
the last part corresponds to illumination and revision or 
verification. 

Hutchinson, writing of the four stages of preparation, 
incubation, illumination and verification, asserts that the 
period of insight is "integrative, restorative, negating the 
symptoms of neurotic maladjustment engendered by the 
preceding period. . . . The person steps up to a new level 
of activity and to new possibilities of reaction/ 7 In the fourth 
stage "the required change in attitude returns the mind 
from its preoccupation with the cognitive and emotional 
aspects of the insightful experience to the systematic and 
logical type of effort with which it started its adventure, 
thus completing the creative cycle of activity, through pas- 
sivity and insight, back to activity again. Now, however, a 
new sense of direction has replaced the first aimless and 
random efforts/ 1 

"Four active stages may be distinguished in the making 
of a work of art, as far as the psychological aspects of the 
situation are concerned/' according to Feibleman. "These 
may be described as (a) the reception of the data (b) the re- 
vision in the psyche (c) the conscious reaction (d) the mak- 
ing of the object. In the first stage, the reception of data, the 
mind of the artist is a sensitive mechanism like a photo- 
graphic plate which receives, enters, stores, and records that 
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part of the external world from which it wishes to receive 
its sense impressions." In the second stage, revision of the 
psyche, "the data received by the conscious mind are next 
turned over to the psyche, or the unconscious, for revision." 
In the third stage, the conscious reaction, "the act is a sud- 
den one, dynamic, and even frenzied. . . . That 'inspira- 
tion* which is held to be the sole and sufficient equipment of 
the artist by so many laymen, is another name for the im- 
mediate perception of new relations and values which takes 
place on this occasion/' The fourth stage, "the actual ex- 
ternal and public act of making a work of art follows hard 
upon the conscious reaction to the perception of new rela- 
tions in the psyche. There is not much that can be said about 
this last and final stage in the process." 

Comparison of Logical and Psychological Divisions 

"It will be remembered that we have observed four 
stages in the psychological process and also four stages of 
logical analysis," writes Feibleman. "The question obviously 
arises of whether the four psychological stages are closely 
related to the four logical steps. The answer is that to some 
extent they are related, although the correspondence is not 
exactly one to one, as we might superficially be led to ex- 
pect. The best explanation of the relationship will be given 
by comparing them in detail for points of similarity and 
difference. The first pair to be compared, then, is 'the re- 
ception of the data/ (psychological) and 'the premises' (logi- 
cal). These are, of course, very close. . . . The second pair 
to be compared is 'the revision in the psyche* (psychological) 
and 'the adoption of a method' (logical). . . . The revision 
in the psyche and the adoption of a method are closely re- 
lated, though not quite in the same way as the reception of 
the data was related to the premises. For the revision in the 
psyche is the emotional turmoil from which the logical 
definiteness of the adopted method is produced. The third 
pair to be compared is 'the conscious reaction' (psychologi- 
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cal) and 'the applications' (logical). The conscious reaction 
is what drives the artist to make the applications. . . . Thus 
the relationship between conscious reaction and applica- 
tions is much the same as we found it to be between the re- 
vision in the psyche and the adoption of a method; the for- 
mer is the feeling from which the specific determination 
of the latter is produced. The fourth and last pair to be 
compared is 'the making of the object' (psychological) and 
'the conclusion' (logical). ... In other words, the psycho- 
logical processes which go on while the artist is actually oc- 
cupied with the making of a work of art lead inevitably to 
that deduction which we have termed the conclusion. Thus 
the relationship between the making of the object and the 
conclusion is primarily a consequential one." 

Ruch has attempted to compare Dewey's analysis of the 
problem solving type of thinking with the four stages of 
creative thought. He presents Dewey's five steps slightly 
modified, as follows: (1) problem, (2) data, (3) suggested solu- 
tion, (4) evaluation, (5) the objective test or verification. 
Ruch says these are the fundamental steps in problem solv- 
ing, and continues, "The creative thinking of the artist and 
the inventor is much like ordinary problem solving, al- 
though its steps are less clean-cut. The introspections of art- 
ists give the following steps in creative effort: (1) problem 
(2) preparation (3) incubation (4) illumination (5) verifica- 
tion." "Preparation, incubation, and illumination all merge 
into each other. They correspond to the acquisition of data 
and the evaluation of suggested solutions in ordinary prob- 
lem solving, except that the artist is attempting to convey a 
mood or emotion rather than to establish a logical relation. 
The artist works primarily with feelings rather than with 
facts." 

Ruch says that the problem, which he defines as a dis- 
tinct recognition of a want, is the first step in both types 
of thought. As a matter of fact, the unsatisfied want or need 
determines the whole course of creative thought until it is 
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complete, and is present at every stage until the end. It is 
therefore misleading to postulate it as the first step in crea- 
tive thought when it is the underlying process which de- 
termines the whole course of creative thought until the very 
end. 

Ruch has not clearly differentiated between the logical 
description of thought given by Dewey and the psychologi- 
cal description of stages of thought given by Wallas and 
Patrick. The psychological description of the stages of 
thought applies equally to artistic and scientific thinking, 
as well as to practical problems of sufficient difficulty. Like- 
wise, Dewey's logical description of the steps in problem- 
solving can apply equally to scientific thought and to the 
mental processes of the poet or artist in creating a work of 
art. Thus the poet, who wants to write a poem, tries to lo- 
cate material which would be suitable as subject matter for 
the poem. He may read other poetry, observe his environ- 
ment, and otherwise cast about for ideas. As he does so, an 
idea may recur from time to time with modifications. A 
suggested solution in the form of a topic for his poem oc- 
curs in the stage of illumination. The fourth and fifth steps 
of Dewey's logical reasoning coincide with the last psycho- 
logical stage of revision. The poet revises the original draft, 
adding and eliminating words and phrases. Then he com- 
pares and checks his poem objectively with the standards 
of good poetry, as he knows them, and may be forced to 
make additional revisions and changes until it is completed. 

Thus in poetry, art, literature, music, and drama Dew- 
ey's analysis of steps in problem solving applies equally well, 
as in scientific thought. 

The logical analysis of steps of reasoning does not take 
into account the question of the need of rest before illumina- 
tion or the time order of the different psychological stages. 
It does not take account of the recurrence of the idea with 
modifications during incubation nor of the emotional re- 
action of surprise and elation typical of illumination. The 
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logical description does not show the progressive stages of 
the mental process which underlies the production of those 
logical relationships. 

The five logical steps of reasoning, as propounded by 
Dewey, may all appear in one stage, as in preparation, or 
may extend over the whole of the creative process, if the 
problem is sufficiently difficult. For instance, the thinker 
may have a felt difficulty and try to locate and define it. A 
solution is suggested from his past experience and he rea- 
sons out the bearings of the suggestion. He checks the solu- 
tion against known facts and tries it out in action. All of 
these five steps may occur in the stage of preparation, and 
the thinking process is terminated at that point. This is the 
case in simple problems. The first solution, which occurs to 
the subject as being probable, is found by observation to 
check with the facts, and action immediately follows, which 
verifies the solution. For instance, in a practical problem as 
trying to determine why a door won't shut, a person ex- 
amines the characteristics of the door, as its hinges and con- 
struction, and the solution is suggested that the casing might 
be warped, which fits in with the fact that it has been ex- 
posed to dampness. Verification is the overt examination 
of the door for a part of the casing which might be warped, 
and removing the obstacle. 

As pointed out above, in simple problems the five steps 
of logical reasoning as propounded by Dewey may appear 
all in the stage of preparation and terminate the thinking 
process at that point. In difficult problems, on the other 
hand, the five logical steps of reasoning may coincide with 
the whole process of creative thought, including the four 
psychological stages of preparation, incubation, illumina- 
tion and revision. For instance, in making an invention the 
inventor during the stage of preparation is aware of the 
"felt difficulty" and tries to locate it and define it. This may 
be a complicated and extensive process involving reading, 
observation, communication with others, and drawing on 
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his own experience. He may work only at intervals and lay 
the problem aside at times. An idea is apt to start recurring 
from time to time, often while he is doing matters unrelated 
to the problem at hand. As it recurs it is modified. The third 
logical step of getting the solution occurs in the stage of il- 
lumination. This is frequently accompanied by affective 
feelings of pleasure and surprise. In the final psychological 
stage of revision or verification the fourth and fifth steps of 
the logical description appear. The thinker reasons out the 
implications of the invention and then submits it to ob- 
jective test and experiment. 

Summary 

In describing the process of productive thinking some 
writers have stressed the logical steps, while others have 
been more concerned with the psychological stages. Dewey 
has formulated five logical steps consisting of a felt difficulty, 
its location and definition, the suggestion of a possible solu- 
tion, the development by reasoning of the bearings of the 
suggestion, and further observation. Burtt, Billings, Sy- 
monds, Blanshard, and Mossman have given more or less 
similar descriptions. The psychological stages have been 
emphasized by Ribot, James, Luzzatto, Portnoy, Christof, 
Duncker, Hutchinson, Feibleman and others. In simple 
problems the five logical steps may all occur in the first stage 
of preparation and the thinking is terminated at that point. 
The first solution, which occurs to the subject as being 
probable, is found by observation to check with the facts. In 
more difficult problems, on the other hand, the five logical 
steps may coincide with the whole process of creative 
thought, including the four stages of preparation, incuba- 
tion, illumination, and verification or revision. 



AGE OF PRODUCTIVITY 

Age of Peak of Productivity of Best Work 

A~7 what age in the lifetime of a genius does his best crea- 
tive work appear? This is an important question to be 
answered in a study of creative thought. 

Lehman has studied the various fields of human en- 
deavor to get information on this point. From six age curves 
based on highly selected bibliographies the maximum pro- 
ductivity of literary masterpieces was thirty-seven years; 
for eight other curves of ages the peak was at forty-two. The 
best short stories are most often written at thirty-five years 
and the best poems between twenty-five and thirty years. 
"These data make it seem highly probable that the best 
books have been written most frequently by authors still in 
their thirties/' although good work may be done after that. 

Lehman has shown that the peak of the composition of 
the best instrumental selections lies between twenty-five and 
thirty years, near thirty; the peak for the best symphonies, 
chamber music, and vocal solos is between thirty and thirty- 
five years; the peak for the best grand opera and orchestral 
music is between thirty-five and forty years, and the peak 
for the best light operas and cantatas lies between forty and 
forty-five years. He writes, "It seems likely that both today 
and in former days, the peak for quality of musical compo- 
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sition appears at earlier age levels than does the peak for 
quantity of composition." 

"The assembled evidence seems to reveal that on the 
whole a given artist's best oil paintings are more likely to be 
executed when the artist is from ages thirty-two to thirty- 
six inclusive, than during any other age interval of equal 
length. . . . An isolated instance of an artist who has exe- 
cuted his most notable oil painting at any particular age 
level demonstrates not the probability but only the pos- 
sibility that such an event may occur. . . . Similarly the 
age curves that have been presented in the present study 
demonstrate not the certainty, but merely the statistical 
probability that a given artist's greatest oil paintings will 
be executed while the artist is still in his thirties. . . . 
Therefore, one is justified only in saying that an artist's one 
best painting is somewhat more likely to be executed from 
ages thirty-two to thirty-six than during any other five-year 
interval." 

Lehman shows that the best paintings are most fre- 
quently produced between thirty-two and thirty-six years 
of age; the best etchings between thirty and thirty-four 
years; although for architecture the peak is between forty 
and forty-four years. "It seems reasonable to conclude, there- 
fore, that in the field of painting, the quality of production 
falls off at an earlier age level than does the quantity of 
production." The work of a genius in his old age may still 
be far superior to the best work which the average man 
does in his prime. Therefore the comparison is not to be 
made between a genius and the average man, but between 
the youth and age of the same genius. 

In the movies the peak of the best individual perform- 
ances is between twenty-three and twenty-seven years for the 
women and between thirty and thirty-four years for the 
men. The public demands young women, but the men need 
not be so young. For movie directors the peak of the best 
years is between thirty-five and thirty-nine years. 
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He has also studied the age at which the most creative 
work is done in each field of science. He shows that the best 
contributions for chemistry and physics most frequently oc- 
cur about thirty years of age; and the same is true of mathe- 
matics. In astronomy the best achievements occur most 
often around forty-five years of age. Inventions of the best 
quality are most frequently made between thirty and thirty- 
five years of age. In other fields of science Lehman has 
shown that the peak for the best achievements in bacteri- 
ology is thirty-five to thirty-nine years; for physiology, thirty- 
five to thirty-nine years; for goitre research, thirty-five to 
thirty-nine years; for pathology, thirty-five to thirty-nine 
years; for anatomy, thirty-five to thirty-nine years; for medi- 
cal discoveries, thirty-five to thirty-nine years; for surgery, 
thirty-five to thirty-nine years; for disease symptoms, thirty- 
five to thirty-nine years; for drugs, thirty ^to thirty-five years; 
for psychology, thirty-five to thirty-nine years; for hygiene, 
thirty-five to thirty-nine years. In these fields of science "the 
peak of productivity occurs at ages thirty-five to thirty-nine, 
inclusive/' He concludes that the data do "not support the 
thesis that men cease to make useful contributions at any 
specific chronological age level. On the contrary, these data 
suggest that it is possible for individuals to think creatively 
and to make invaluable contributions at practically every 
chronological age level beyond early youth. ... In medi- 
cine and allied fields creative thinking does not cease at 
forty years or even at sixty years." 

Lehman found that "the philosopher's one best philo- 
sophical treatise is more likely to be written or just pub- 
lished at ages thirty-five to thirty-nine years than any other 
five-year interval." This is true for logicians, ethics writers, 
esthetic writers and general philosophical writers. For social 
philosophers the interval was from thirty-five to forty-four 
years, and for metaphysicians from forty to forty-nine years. 
"The average output of the superior philosophical works is 
almost as great at ages thirty to thirty-four, as at ages thirty- 
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five to thirty-nine. . . . The peak of an age curve which 
presents data for philosophical works of the highest merit is 
likely to be somewhat narrow or pointed, and to occur at 
not later than ages thirty-five to thirty-nine/' 

From a study of financial, political, and military leaders 
Lehman found that the peak of their best work is apt to 
occur later in life. When account is taken of the fact that 
more die young, then ages sixty to sixty-four have more 
large incomes in proportion to its numerical strength. That 
group "most frequently receives 'earned' annual incomes of 
$50,000.00 or above, although the absolute number is the 
largest at ages fifty to fifty-four/' In business, "the age 
group fifty-five to fifty-nine years actually contributes more 
top-flight (nominal) managers than any other age group, but 
in proportion to numerical strength, the age group sixty- 
five to sixty-nine has the largest contribution." The ages of 
trustees of great American foundations and trustees of 
American community trust funds show the peak of the curve 
at fifty to fifty-nine years. "Authority, prestige, and responsi- 
bility in American affairs tend to be vested in (or gravitate 
to) middle-aged men/' In regard to two hundred ninety-two 
incomes of one million or more in 1915-20, a study reveals 
that the peak of the curve for the absolute number was be- 
tween sixty and sixty-nine years, but in proportion to its nu- 
merical strength the peak of the curve is between eighty and 
eighty-nine years. 

Lehman studied the ages in which appear the peaks for 
political leadership, as follows: presidential candidates (both 
successful and unsuccessful), fifty-five to fifty-nine years; 
governors, forty-three to forty-nine; justices of U.S. Supreme 
Court (when appointed), fifty-five to fifty-nine years; mem- 
bers of president's cabinet (when appointed) fifty to fifty- 
four years; presidents of republics other than U.S., fifty- 
five to fifty-nine years; members of British cabinet, fifty-five 
to fifty-nine years; chief ministers and prime ministers of 
England, fifty-five to fifty-nine; and U.S. ambassadors, fifty- 
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five to fifty-nine years. In military fields, the peak of the 
best work for military leaders is forty to forty-four years; for 
naval leaders, fifty-five to fifty-nine years. 

A study of presidents of over fifty national scientific and 
learned societies reveals the peak falls between fifty and 
fifty-five years. "It was found, however, that professional 
recognition and leadership are won much more quickly in 
some lines of endeavor than in others. Past presidents of 
both the American Medical Association and the American 
Bar Association were found to have held their presidencies 
most often at ages sixty to sixty-four, inclusive. . . . But for 
both the American Chemical Society and the American 
Psychological Association past presidents have served most 
frequently from ages forty-five to forty-nine." The peak for 
appointment of presidents of American colleges and uni- 
versities is between forty and forty-five years. 

Lehman asserts that while the peak for military leaders 
more frequently appears in ages forty to forty-four, top- 
flight political leaders are most often men of fifty-five to 
fifty-nine years. A given type of leadership is "due not to 
any one variable but to an indeterminate number of such 
factors as self-confidence, forcefulness, persistence, art of 
persuasion, the ability to grasp and express the will of the 
masses, the ability to compromise, the times during which a 
leader lives and so forth/' A man attains his peak of physical 
strength and skill at about twenty-seven or twenty-eight 
years. "He does not attain his full political stature until ap- 
proximately thirty years after he has passed the peak of his 
physical prowess. ... It has been shown in former articles 
that several kinds of creative thinking are most likely to 
culminate when the creative thinker is still in his thirties. 
But the present study suggests that the top of the political 
ladder is most likely to be reached by men who are in their 
late fifties." 

In practically all those cases of leadership, when the 
leader is chosen in recognition of previous achievement, 
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"it would be a logical deduction that the ages of leadership 
will tend to occur later than the ages of individual achieve- 
ment/' There is a lag between actual achievement and pub- 
lication, as medical discoveries. "There is almost certain to 
be a much greater lag between the time of exhibiting the 
ability to lead and the attainment of eminent leadership, 
since eminent leadership is likely to result from a general 
group recognition of the ability to lead. . . . There are, of 
course, other factors than the lag of recognition behind 
achievement that prevent youthful leadership. But the 
slowness with which ability is recognized should forestall 
the hasty conclusion that the ability to lead necessarily de- 
velops when or after eminent leadership has been attained. 
... It seems evident that, when political leadership de- 
pends upon something other than the accident of birth into 
a royal family, the most eminent leaders are most likely to 
reach to high points in their careers at ages fifty-five to fifty- 
nine. However, for less outstanding political leaders, the 
above generalization may not hold true. . . . The earlier 
ages of state governors than presidents of the U.S. is prob- 
ably due in part to the fact that a governorship is often a 
stepping stone to the presidency, many of the presidents hav- 
ing been state governors prior to their election as president." 
Lehman has shown that in nearly every field of human 
endeavor the best productions occur most frequently be- 
tween thirty and forty years of age. This is true for mathe- 
matics, physics, chemistry, biology, medicine, geology, psy- 
chology, education, economics, political science, philosophy, 
most musical compositions, most literary compositions, most 
types of art and inventions. The peak for poetry is between 
twenty-five and thirty years and for astronomy, architecture, 
light opera, and cantatas between forty and forty-five 
years. Comparing the performances of athletes, composers, 
painters, authors, mathematicians and philosophers, Leh- 
man concludes, "It seems apparent that the nicest neuro- 
muscular coordination and the best creative thinking must 
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occur (most frequently) at very nearly the same chronologi- 
cal age level. This seeming agreement in such widely differ- 
ent fields . . . seems too good an agreement to be the result 
of mere coincidence." He writes, "On the whole, our find- 
ings suggest that those destined to go far have started early 
and moved rapidly." 

A comparison between the most creative years for work- 
ers in each field in past generations and the present genera- 
tion has been made by Lehman. In physics, geology, mathe- 
matics, inventions, botany, pathology, medicine, disease, 
philosophy, literature, education, economics, political sci- 
ence, public hygieneall of these types of creative endeavor 
"the contributions of the more recent era were made at 
younger age levels. . . . For three of them, namely, chem- 
istry, astronomy, and oil painting no significant age change 
is evident. Just why 80% of the age-curves which reveal 
brilliant intellectual attainment should start their descents 
at earlier age levels for the more recently born individuals, 
the present writer does not know." Possible causes are: (a) 
chance factors have probably become less operative with the 
passage of time; (b) the early amateur investigators were 
more often self-educated; they had less opportunity to re- 
ceive formal instruction and to experience the stimulation 
that is provided by groups of understanding colleagues; (c) 
the early workers possessed fewer ready-made tools or tech- 
niques; (d) during the last few centuries avenues of publi- 
cation have increased very greatly; (e) prior to the 18th cen- 
tury, mathematicians often withheld their discoveries for 
prestige; (f) the time-lag between the date of discovery and 
date of publication may have been decreasing. His data re- 
veal "no factual basis for supposing that the most important 
creative work of the present day is being done by individuals 
who are older than the contributors of past centuries have 
been. Indeed, if any genuine age-change has been occurring 
(something more than a mere decrease in time-lag) the 
change seems to favor the younger rather than the older age- 
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groups. And if a review of what has taken place in the past is 
an indication of what is likely to occur in the immediate 
future, it seems clear that there is no evidence whatever to 
support the hypothesis that future generations of creative 
thinkers will attain their peak output at increasingly older 
age levels. However, as was stated previously, this generali- 
zation does not hold for quantity of output, but only for 
creative work of the highest merit." But "individual varia- 
tions at each and every age level are so large and so numer- 
ous that careful study of the individual himself should be 
the court of last appeal." 

Farnsworth has made a comparison of eminent musicians 
of earlier and more recent generations. "We have found the 
degree of eminence of men in a highly selected list of com- 
posers to be unrelated to the length of time since their births 
or deaths. We have learned that the average birth year of 
men listed in two contemporary encyclopedias of music oc- 
curred much later than did the average of a more highly 
selected group, and that the average birth year of this latter 
group came several decades after the average birth year of a 
still more highly selected group. It would seem, therefore, 
that the more musicians we rate as eminent the more likeli- 
hood there is that we will include in our larger list a greater 
proportion of composers from the centuries just past/ 1 

We have seen that in nearly every line of endeavor the 
majority of the best work is produced between the ages of 
thirty and forty years. This is true in those lines of work 
where individual achievement is the primary factor, but 
it is not so evident in those occupations where other social 
conditions are important for success. In other fields, where 
social factors besides individual achievement are important, 
the best work is more often produced at later ages, as mili- 
tary leaders in the forties, political leaders in the late fifties, 
large incomes in the late fifties and sixties. The fact that in 
almost all the various lines of endeavor, where individual 
achievement is the important factor, the peak of production 
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of the highest quality is within a narrow age range between 
thirty and forty years is evidence that creative thought is of 
the same essential nature in the different fields. 

Other writers have pointed out that the best creative 
work is done at earlier ages. Woodworth has written, 'Tew 
great inventions, artistic or practical, have emanated from 
really old persons, and comparatively few even from the 
middle-aged." The most productive period is from twenty to 
fifty years, according to Rossman. 

Bjorksten criticizes Lehman's study of the chronological 
age of intellectual peak performance for having failed to 
take into account the amount of time available to the scien- 
tist for creative work. The pressure of other duties gives the 
older scientist less time for research. A comparison of the 
available time against Lehman's curve for output in chemis- 
try shows the two factors to develop and decline quite simi- 
larly. The criterion of creative ability, therefore, should not 
be in terms of absolute output, but rather the ratio of the 
latter to the number of hours free from such duties he says. 

Nelson states that "invention of the very highest order, 
far from being in decay at forty, seems to be at the very 
prime or just ready to begin. " Adams says the peak of crea- 
tivity is close to forty-three. He made a list of "4,204 scien- 
tists whose ages at the time of their chief work could be de- 
termined plausibly from information close at hand/ 1 These 
ages are called primes; the age will mean "the result of sub- 
tracting the year of birth from the year in question." His list 
includes most of the well-known names and many less well- 
known. The primes before 1600 were not included, other- 
wise there was no restriction. The median prime of the 
whole list is forty-three. From the cases of 299 men with early 
primes, who survived after forty, he notes that research was 
overwhelmed by teaching, editing, administration of socie- 
ties, service under government, forsaking science for other 
fields. "But when all these factors have been considered only 
a quarter of the early primes can be attributed to them; and 
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the remaining examples of indubitable precocity include 
many famous names." Adams considers the assertion that sci- 
entists take at least the first steps towards their best work be- 
fore thirty years of age, and concludes, "This plea may or 
may not be true." He finds that the primes for some of the di- 
visions of science are higher than those of Lehman, as pa- 
thology forty-four, surgery forty-five, psychology forty-five, 
geology forty-six, biology forty-six, engineering forty-three. 
We find that Adams' statement that the median prime 
of 4,000 scientists is forty-three does not accord with Leh- 
man's conclusion that the best creative work most frequently 
occurs between thirty and forty years for scientists. This dis- 
crepancy in results may be due to the fact that he included 
many less important names in his list. In fact, Adams says 
that his list includes most of the well-known names and 
many less well-known. On the other hand, Lehman may 
have selected his data more carefully when he constructed 
curves to show in what years the best creative work occurs. 
Lehman also has presented curves which show that the peak 
of productivity for creative work of less merit occurs later in 
life than the peak for work of the highest merit. For instance, 
he says that the peak for the best contributions in chemistry 
is thirty to thirty-five years, the peak for the average contri- 
butions is forty to forty-five years. 'Tor athletes, for scien- 
tists, for the authors of 'best books/ for composers, and for 
painters in oil, it has been found that the very best work is 
likely to be accomplished during a narrower age range than 
is the work of lesser merit." When Adams, in his large sample 
of 4,000 scientists, included many names of lesser merit, that 
fact alone would perhaps raise the median of the ages of best 
creative work for the group. There is need for data to show 
if average persons also do most of the best work, of which 
they are capable, between 30 and 40 years of age, or not. 

Age of Appearance of Reasoning in Childhood 

From this consideration of the age at which creative 
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thought reaches its highest development, let us now turn to 
a consideration of how early reasoning first appears in the 
child. 

Piaget made extensive studies of thinking in children. 
He writes that at seven to eight years argument becomes 
what it is for the adult to change from one point of view to 
the other and to motivate and understand each other. At the 
age of seven to eight years "we can place the first period of 
reflection and logical unification, as well as the first attempts 
to avoid contradiction." A child of eight begins to reflect, 
reason and understand logical relationships. After that age 
he becomes conscious of his own operations, and not only 
of their results, to see if they imply or contradict each other. 
Similarly, Moore, who gave reasoning problems to about 
two hundred children, writes, "The power to understand 
and reject autistic fallacies occurred first in the third grade." 
At the age of seven to eight, children begin to formulate 
general principles in words. Grippen writes that creative 
imagination is seldom found below the five-year level. 

Griffiths says the difference between the thinking of the 
child and the adult, as Piaget shows, is due to the fact that 
the child's life is more bound round the emotional experi- 
ences in which he is submerged and towards which he is un- 
able to adopt an objective attitude. "The result is a differ- 
ence of emphasis as compared with adult experience. On the 
other hand, owing to the briefer experience of the child, 
there is a much lower degree of meaning given to the terms 
he uses. He copies adult terms but only vaguely understands 
their meaning." The method which he used in the investi- 
gation of imaginative thought or phantasies of children was 
"one comparable with the clinical method of observation, 
but supplemented by several 'tests' or imaginative exercises 
which encouraged the children to express their thoughts 
freely in speech or action; and enabled them to communi- 
cate those day dreams or phantasies which are not ordinarily 
expressed." 
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"All the elementary mental mechanisms essential for 
formal reasoning are present . . ." by the mental age of 
seven, if not somewhat before. "Development consists pri- 
marily in an increase in the extent and variety of subject 
matter to which those mechanisms can be applied, and in an 
increase in the precision and elaboration with which those 
mechanisms can operate. ... A child's reasoning ability 
thus appears to be a function of the degree of organic com- 
plexity of which his attention is capable. . . . And the de- 
velopment of reasoning appears to consist essentially in an 
increase in the number, variety, originality and compact- 
ness of the relations which his mind can perceive and inte- 
grate into a coherent whole/' according to Btirt. Similarly 
Glaser states that the elementary mechanisms of thought are 
present at seven years but are undeveloped. 

Constructive imagination usually appears in music at 
thirteen years, in the plastic arts at fourteen years, in poetry 
at sixteen years, in mechanical invention at nineteen years, 
and in scientific imagination at twenty years, according to 
Ribot. "We know that numbers of men who have left a 
great name in science, politics, mechanical or industrial in- 
vention started out with mediocre efforts in music, painting, 
especially poetry, drama and fiction. The imaginative im- 
pulse did not discover its true direction at the outset; it imi- 
tated while trying to invent." Sometimes a person returns 
to his first creative field. Miller says that the development of 
the imagination in relation to thinking begins in infancy 
and reflective thinking occurs at the end of the childhood 
period. 

Other investigators assert that children have the same 
general patterns of reasoning as adults, but their ability to 
render explicit all the implications of the concepts they ar- 
rive at comes only rather slowly with age. Hazlitt points out 
that there is "no age limit in relation to the process of think- 
ing beyond that imposed by lack of experience." A further 
argument against the view "that there is any radical differ- 
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ence between the thought processes of the child and of the 
adult comes from the fact that when the adult thinks of 
wholly unfamiliar material he makes the same mistakes as 
the child." "Piaget's picture of a striking difference between 
adult and childish thinking is, I believe, due to an over-valu- 
ation of verbal expression as a measure of thinking, and an 
exaggerated view of the logicality of adult thought/' 

Similarly McAndrew studied children ranging from 
three to six years of age and concluded that reasoning is 
possible even with the youngest child. There is a consistent 
increase with age in the per cent of logical and factual cate- 
gories. Alpert found that two- to four-year-old children 
showed insights into problems. Suchodolski states that there 
"are no qualitative differences between children and adults 
in logical thinking if problem situations are equated for 
capacity/' 

Influence of Some Factors 

The fact that creative thinkers produce the greatest 
number of best contributions in their thirties in nearly all 
fields of human endeavor, where the individual is not de- 
pendent on social recognition for success to a large extent, 
indicates that the process of creative thinking is essentially 
the same in all regions of human skill. In those fields where 
success is dependent on reputation and ability to lead, the 
best achievement comes later in life, as in military, political 
and economic leadership. It has been pointed out that the 
reason the largest amount of best scientific work is produced 
in the thirties is that as a man attains recognition in the in- 
tellectual fields, "he is usually imposed upon by an increas- 
ing load of administrative, social, financial, or other non- 
creative duties." The amount of free time for research is 
said to decline in both industry and academic work. On the 
other hand, it is evident that as a man is promoted to higher 
positions he is more apt to have assistants and clerical help 
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available for working out the time-consuming details of his 
research. The younger man, on account of his smaller in- 
come, often has to spend many hours personally collecting 
data and working out the details of statistical interpretations 
by himself. He does not have the funds to hire clerical as- 
sistance which is available to the older man. Although the 
pressure of administrative work may increase, yet the senior 
creative thinker usually has more assistants and clerical help 
available if he wishes to do original work. 

If the load of administrative duties increases with age 
for scientists and inventors on the staffs of industrial and 
academic institutions, is this equally true for artists, writers, 
and composers, whose peak of productivity for best work is 
also in the thirties? Many such persons chiefly work alone 
or spend only a part of their time with institutions. 

In our opinion, the pressure of more administrative and 
financial duties in later life does not explain the general oc- 
currence of the peak of best productivity in the thirties. The 
fact that in nearly all fields of human endeavor (where in- 
dividual achievement rather than social recognition is im- 
portant for success) the peak of best productivity occurs in 
the thirties, is evidence that creative thinking is the same 
fundamental process in all types of work. 

Effect of Marriage on Creative Thought of Women 

Since the peak of best productivity appears in the thir- 
ties, perhaps that is an important reason why we do not 
find the names of as many women as men making the great- 
est contributions in science and art, for the majority of 
women are busy raising children at that time. Since this 
often interferes in the participation in art and science, the 
women are prevented from working in those fields at the 
very time when their productivity would be the highest. 
Hence, even if more women do participate in those fields 
at older age levels, yet the quality of their work would prob- 
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ably not be as high as if they were working in the early 
thirties. It is evident that if the majority of women are not 
engaged in artistic or scientific work at that period, when 
the human mind reaches the height of its best production, 
they are not able to develop their greatest abilities in the 
prime of life. 

Is it wise to stifle the creative thinking of women of 
ability? If superior intelligence is about evenly distributed 
among men and women, then if a large portion of those in- 
dividuals are not engaged in creative work at the most pro- 
ductive period of their lives, society has lost much in original 
contributions to its knowledge and its culture. The advance 
of civilization is greatly hampered by the lack of favorable 
opportunities for women of ability to achieve their best 
creative work. 

Facilities to care for children during the^day, which are 
often available for laboring women, should be made equally 
available for women of superior intelligence and ability. 
Such facilities would enable society to fully utilize the po- 
tential original contributions of a large proportion of its 
population. Nursery schools, supervised playgrounds, part- 
time maid service for several families, outside laundry work, 
and factory production of prepared foods on a larger scale 
would give women of ability more opportunity for creative 
work in those years when they are at the peak of their ca- 
pacity. 

Since superior ability is about evenly distributed among 
men and women, our civilization would have advanced 
much farther if the potential creative thinking of many 
women had been utilized instead of stifled. No doubt the 
appearance of many important inventions has been delayed 
by this unfortunate situation. When we talk about the ex- 
penditure of thousands of dollars for the advancement of 
science, would it not be well to appropriate a portion of 
this to establish nurseries, supervised playgrounds and fa- 
cilities to minimize household duties, so that women of su- 



AGE OF PRODUCTIVITY 137 

perior ability can make their contributions to our culture? 
Unless we allow women of ability to develop their capaci- 
ties to make original contributions, we are hindering the 
advancement of that same science which we are seeking to 
promote. 

Since many women are attracted to the social sciences, 
perhaps the world would not be in its present unfortunate 
condition if society had made use of those vast reservoirs of 
women's ability in the past. If the number of social scientists 
had been greater in former generations, perhaps the solu- 
tions of some of the most pressing modern problems would 
have been attained by now. The contributions of only a 
few scientists of exceptional ability can do much to change 
the destiny of a country, as the experiments on the atomic 
bomb have so well demonstrated. For the preservation of 
society it is necessary to make use of all sources of the best 
creative work. This can only be done by enabling women 
of superior ability to combine marriage and a career, and 
so have the opportunity to produce their finest original work 
in the late twenties and thirties. 

Creative Thinking Essentially the Same In All Areas of 
Human Knowledge 

The fact that in almost all the various lines of endeavor, 
where individual achievement is the most important factor, 
the peak of production of the highest quality is within a 
narrow age range between thirty and forty years is evidence 
that creative thought is of the same essential nature in the 
different fields. Spearman says, "Throughout this art as the 
others, then, the form of mental process essentially involved 
in creation is everywhere still the same; it is always the trans- 
planting of an old relation, and in consequence the gener- 
ating of a new correlate." "Heaven-wide apart as are the 
fine arts and the sciences in some respects, in others they 
touch each other. Both are composed of precisely the same 
ultimate elementary processes. . . . And, in particular, 
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both alike attain their supreme degree of creativity by virtue 
of the process which has been called the educing of a 'cor- 
relate/ " "The combining imagination joined to the induc- 
tive spirit constitutes 'the talent for invention strictly so- 
called' in industry, science, artist and poet/ 1 according to 
Ribot. "Instead of regarding the imagination as a bright but 
ineffectual faculty with which in some esoteric fashion poets 
and their kind are specially endowed, we recognize the es- 
sential oneness of its function and its way with all the crea- 
tive endeavors through which human brains, with dogged 
persistence, strive to discover and realize order in a chaotic 
world," writes Lowes. "Yet not more than the lesser are 
these larger factors of the creative process . . . the monop- 
oly of poetry. Through their conjunction the imagination 
in the field of science, for example, is slowly drawing the 
immense confusion of phenomena within the unfolding 
conception of an ordered universe. And its operations are 
essentially the same/' 

Similarly Henderson suggests, "Imagination, fantasy, 
intuition, discovery by mental lightning flashes, constitute 
the supreme creative faculty or faculties of the scientist. The 
great scientist shares this god-like quality on equal terms 
with the poet, the dramatist, the painter, the sculptor, the 
philosopher/' "The common heritage of the artist and the 
scientist, the consanguinity of the meanings and objectives 
of their quest, find verification in their not infrequent ex- 
emplification in one and the same person. ... 'In the vast 
orbit in which Leonardo moved, the distinction (between 
the artist and the scientist) had little or no existence/ " 

Creative imagination is "an acquired personal posses- 
sion, structured out of experiences and strivings, a living 
system which has undergone a developmental organization 
and is still actively growing/' in Gesell's description. "This 
is true of science as well as of artistic imagination/' "The 
inventor is not unlike the creative artist, but the latter 's 
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work becomes nothing more than an intellectual enterprise 
when he rules out feeling and imagination," as Portnoy 
indicates. Hutchinson says that insight is the same in art and 
science, while Harding asserts, "The principle underlying 
inspiration in the arts and in science is the same/ 1 

The essential similarity of creative thought in the dif- 
ferent areas of human endeavor has been stressed by Shaf- 
fer, Gilmer and Schoen. "The labor of verification is present 
in the fine arts as well as in the sciences. The painter must 
transfer his inspiration to the canvas, and the musician 
must work out his broad conception in terms of melodies 
and harmonies. . . . The sciences and the arts judge their 
creative products by different standards which, in fact, de- 
fine the distinction between these two areas of creative ac- 
tivity. The scientist's standards for verification are deliber- 
ately impersonal. He evaluates his new theory in term* of its 
agreement with known facts." "The artist, whether painter, 
musician, or author, has a personal standard of verification. 
His final task is to objectify his inspiration rather than to 
prove it." 

Not only is the process of creative thought essentially 
the same in all fields, but there is no essential difference in 
the stages of thought between the creative thinking of the 
gifted and the non-gifted. Patrick's experiments showed that 
the same stages appeared in the creative thought of poets 
and artists and in the thinking of ordinary persons, when 
they attempted to produce poetry, art, and scientific work. 

Although the essential nature of creative thinking is the 
same for both the gifted and non-gifted, yet there are obvi- 
ous differences between highly original thought and that of 
mediocre ability. The poets and artists put more imagina- 
tion and meaning into their work. They show greater range 
of ideas than persons who lack those types of ability. The 
original thinker has a vast reservoir of past experiences on 
which he can draw in his imaginative activity. The un- 
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trained person is unable to discern relationships, which are 
obvious to the original thinker, and has less skill in the 
necessary techniques. 

Although the four stages appear in all types of creative 
thought and the process is essentially the same in all lines of 
endeavor, yet many differences appear in the form and 
medium of expression. Thus the activity of the thinker dur- 
ing the stage of preparation varies greatly, according to 
whether he is working in the fields of literature, music, art, 
chemistry, mathematics, physics, biology, medicine, geology, 
psychology, law, military science, or finance. The books and 
articles which he reads, and the material which he collects 
from his own experience or from talking with others vary 
greatly in the different divisions of human knowledge. So 
wide are the differences that a person trained in one field 
often Jias great difficulty in comprehending the data of an- 
other. Yet in spite of this wide diversity of human training 
and experience the stage of preparation is essentially the 
same for each creative thinker. 

Likewise the stage of incubation assumes different ap- 
pearances, according to the discipline in which it appears. 
The idea which is incubated may be the subject of a poem, 
the idea for a statue, the theme of a musical piece, a chemi- 
cal formula, a theory of physics or geology, a mathematical 
hypothesis, a military plan, or a financial investment. The 
stage of incubation is evident in all types of creative thought. 

The sudden appearance of the correct idea or solution 
in illumination has been described by various thinkers. Per- 
sons working with difficult problems in widely divergent 
fields have all noted the sudden appearance of the "hunch," 
whether it be the theme of a play, the subject of a picture, 
the design for an invention, a law of physics, a medical dis- 
covery, a generalization of philosophy or a political plan. 

Also the stage of verification or revision is essentially the 
same in all forms of creative thought. The artist, composer, 
author, chemist, mathematician, lawyer, sociologist, inven- 
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tor, economist, or philosopher checks and revises the hunch 
or solution, which appears in illumination, according to the 
standards of the discipline in which he is occupied. Al- 
though the rules and standards may vary greatly in the dif- 
ferent divisions of human knowledge, yet the final stage is 
essentially the same in each. The creative thinker compares 
and modifies his idea in accordance with the regulations of 
the field in which he works. 

In spite of the wide variety and diversity characteristic 
of creative thought, the process is essentially the same in 
all the divisions of human knowledge. The four stages of 
preparation, incubation, illumination, and verification or 
revision appear in all forms of creative thinking. 

Whole vs. Part Relationship in Creative Thought 

The primacy of the whole over the parts has been em- 
phasized by writers of the Gestalt school. Does this principle 
also apply to creative thought? 

Wheeler asserts that wholes are primary and the parts are 
derived from them by means of individuation. The whole 
conditions the activity of the parts, which emerge from the 
whole "through processes of differentiation and individua- 
tion." Also, Ogden says, "Whatever is particularized pos- 
sesses a cohesive internal structure that implies a membered 
whole, even though its members cannot be separately dis- 
cerned. " The response to complex stimuli is not the sum of 
all responses to individual components, but the original pat- 
tern in which each part depends upon the organization of 
the whole, according to Koffka. 

Maier describes the process of reasoning by saying that 
first the thinker has one or no gestalt, then suddenly a new 
or different gestalt is formed out of the old elements. The 
sudden appearance of the new gestalt, the solution, is the 
result of the process of reasoning. Certain elements which 
one minute are a unity suddenly become an altogether dif- 
ferent unity. 
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"Characteristically the more or less clearly conceived 
structural whole-qualities of the thing to be created are de- 
termining in the process," according to Wertheimer. "A 
composer does not usually put notes together in order to get 
some melody; he envisages the character of a melody in statu 
nascendi and proceeds from above as he tries to concretize 
it in all its parts. For some composers this is not an easy proc- 
ess; often it takes a long time." 

Hutchinson quotes Cyril Burt as saying, " 'Ideas come to 
me as a whole, usually in verbal form, though I don't know 
them until I dictate at once either the plan or the rough 
draft/ " 

Meier and McCloy state that the act of reorganizing sense 
data into a whole requires the ability to recognize clues, 
form wholes from parts, and perceive relationships. 

Patrick studied this question of the logical relationship 
of the whole to the parts in the creative thinking of poets 
and artists. During the first two stages, preparation and in- 
cubation, the idea, which later becomes expressed in a pic- 
ture or a poem, does not yet have a definite form. In prepara- 
tion, ideas often occur without much relation to each other, 
for they are shifting rapidly. During incubation an idea re- 
curs from time to time, modified as it recurs. This may be 
either a general idea or mood from the first time that the poet 
or artist considers making a picture or poem; or it may at first 
be a small detail which expands into a general idea during 
the modification which occurs in incubation. The data indi- 
cate that either a detail may develop into a general idea, or 
the general idea may exist from the time that the subject first 
thought about writing a poem or drawing a picture. 

In either case, however, the idea which emerges in il- 
lumination is an idea of the whole. The general outline for 
the picture or the poem appears then. In Patrick's study of 
scientific thinking the general idea for an experiment as a 
whole appeared in the illumination stage. 

The fourth and last stage of revision or verification con- 
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sists in developing details. The attention is focused on cer- 
tain words of a poem or parts of a picture. In scientific think- 
ing the attention is focused on checking various details of an 
experiment. 

The following quotation from a poet reveals how a gen- 
eral idea may exist from the first time he thought about writ- 
ing a poem: "If I feel blue or excited, then I sit down and try 
to get it out of my system. Sometimes it grows for days and 
days, and then I sit down and write it off. The mood comes 
first and then the phrase." On the other hand, an illustration 
of a detail which expands into a general idea during the 
modification, which occurs in incubation, is seen in the fol- 
lowing statement from another poet, "I get a word and carry 
it around in my head. Then other words come. Pretty soon 
I get a phrase which is the nut of the poem, then I write the 
poem and modify that phrase." 

In either case the primacy of the whole over the parts is 
apparent in the last two stages, for the general idea in il- 
lumination precedes the attention to details in the final stage 
of revision. 

The data obtained from poetic, artistic, and scientific 
thinking in Patrick's experiments show that in many cases 
the primacy of the whole over the parts is apparent from the 
beginning of the process. In other cases, however, the idea of 
the whole develops from a detail or part during incubation; 
which idea of the whole in turn precedes the parts or details 
brought out in revision. 

Summary 

Lehman and others have shown that in nearly every line 
of endeavor, where individual achievement is the most im- 
portant factor, the best creative work is most frequently pro- 
duced between thirty and forty years of age. But in prac- 
tically all those cases of leadership, where the leader is 
chosen in recognition of previous achievements, there is a 
lag between the time of exhibiting the ability to lead and 
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the attainment of eminent leadership. The elements of 
formal reasoning first appear about seven or eight years of 
age, according to some investigators, while others assert that 
there is no age limit in relation to the process of thinking 
beyond that imposed by lack of experience. As compared 
with men, many women are prevented from doing their 
finest work by family duties in the thirties, when the peak of 
best productivity is the highest. The fact that in almost all 
the various lines of endeavor, where individual achievement, 
rather than social factors, is the most important, the peak 
of production of the highest quality is within the narrow age 
range of thirty and forty years is evidence that creative 
thought is of the same essential nature in the different fields. 
In many cases of creative thinking the primacy of the whole 
over the parts is evident from the beginning of the process; 
in other cases, however, the idea of the whole develops from 
a detail or part during incubation; which* idea of the whole 
in illumination precedes the parts or details brought out in 
revision. 
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FAVORABLE CONDITIONS FOR 
CREATIVE THOUGHT 



SINCE we realize that all great discoveries, inventions, 
and works of art are the results of creative thinking, 
what can we do to encourage it? How can we stimulate more 
people to think creatively? How can we improve the quality 
of the creative work which is being done to-day? In the an- 
swer to these questions lies the key to the future of our 
civilization. Hulbreck states that the cultural trend is against 
creativeness, despite efforts to help produce it. 

Whether our standards of living progress by leaps and 
bounds, or whether we move forward at a slower pace, de- 
pends primarily on the quality of our creative thought. The 
kind of automobiles in which we shall ride or the type of 
planes which we shall fly will all depend on the amount and 
quality of our creative thinking. On it also will depend the 
laws and sociological reforms, which we will devise to con- 
trol the destiny of our nation. Likewise, the manner in 
which we meet the difficult, complicated international prob- 
lems of the present and the future will depend upon the 
excellence and extent of the productive thinking of indi- 
viduals. 

The ability to do creative thinking is not only the gift 
of a few persons. We all have the capacity to do creative 
thinking to some extent. This has been amply demonstrated 

145 



146 WHAT IS CREATIVE THINKING? 

in experiments on poetic, artistic, and scientific thinking. 
When persons without any special training or ability at- 
tempted to do creative work, their thought processes showed 
the same essential stages as the thinking of poets, artists, and 
scientists. The creative thought of the layman shows the 
same essential characteristics as that of the famous man of 
letters. Although wide differences in training, knowledge, 
and ability appear in the work of the world-renowned think- 
er and the man of the street, yet the mental processes of both 
present the same fundamental stages. 

Since we are all capable of some sort of creative thought, 
we next ask ourselves the question, "What shall we do to 
get better results?" What are the conditions which promote 
creative thinking? On the other hand, what changes should 
be made in those circumstances which hinder its appear- 
ance? Thurstone suggests study of the nature of thinking 
that leads to insight and methods to objectively differentiate 
creative talent. 

If we examine many types of creative thinking we be- 
come aware of two fundamental conditions for its occur- 
rence: the problem should be sufficiently difficult and the 
time should not be too strictly limited. In other words, the 
thinker should have a sense of leisure as he proceeds to solve 
the problem. 

If the time is too short and definitely fixed, the person is 
apt to recall a solution, which he made in a similar situa- 
tion in the past, and let it go at that, without trying to solve 
the problem more accurately. Those situations which have 
the short, fixed time limits for the response are typically the 
ones which produce the snap judgment and the snap reply. 
If the time is too definite, the thinker will give a less suitable 
solution in order to conform to the prescribed limit rather 
than seek for a better answer, which he would do if he were 
able to work with a sense of leisure. A sense of freedom from 
time restrictions is of primary importance for the develop- 
ment of creative thought. 
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The other fundamental condition is that the problem 
must be sufficiently difficult for the thinker. If it is solved 
too easily, perception, or a short reasoning process, will suf- 
fice to give the answer and creative thinking will not de- 
velop. However, if a problem is of sufficient complexity, a 
person will not be able to reach an easy solution at once by 
memory, perception or a short reasoning process. The diffi- 
culty of the problem forces him to think about it from all 
angles and to keep thinking about it. During the stage of 
preparation, with its many changing ideas and thoughts, 
the subject continues to wrestle with his difficult problem. 
As he does so, an idea reappears from time to time, which is 
characteristic of incubation. As the idea reappears it is 
modified, until at last it appears as the solution in the stage 
of illumination. Since even then the solution is not suffi- 
ciently accurate, the final stage of verification or revision is 
necessary. Hence, one of the chief requisites for the occur- 
rence of creative thinking is that the problem be of sufficient 
difficulty in relation to the ability of the subject. 

Acquisition of Information 

Once we realize that we are all capable of creative 
thought, we naturally ask ourselves the questions, "What 
can we do to improve the quality of our thinking?" "How 
can we assist ourselves and others to do more original work?" 
A number of writers have given beneficial suggestions, 
which we will now consider. 

"One of the best conditions for inventing is an abun- 
dance of material, accumulated experience," according to 
Ribot. "The revelations of inventors or of their biographies 
leave no doubt as to the necessity of a large number of 
sketches, trials, preliminary drawings, no matter whether 
it is a matter of industry, commerce, a machine, a poem, an 
opera, a picture, a building, a plan of campaign, etc." Ac- 
cidental discovery usually comes after persistent search, in 
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Rossman's opinion, and Poincare has said, "These sudden 
inspirations . . . never happen except after some days of 
voluntary effort." 

If we consider how Coleridge composed his famous 
poem, Kubla Kahn, we find that he had read copiously 
before writing it. Gesell has pointed out that "genius may 
have effortless moments which suggest inspiration, but these 
moments are usually preceded by prolonged periods of 
preparation. . . . The scientific genius is a prodigious 
worker, endowed with persevering patience." Portnoy de- 
scribes artistic creation as "more likely to be 99% perspira- 
tion and 1% inspiration, the common notion to the con- 
trary." This is evident in the following quotation from 
Arnold Bennett: "Today I took up my novel again, and 
after roughly scribbling 2,300 words in three hours, began 
actually to have a dim vision of some o the characters at 
last. To 'get way on/ there is nothing like seizing the pen 
and writing something, anything, about one's characters." 
2 Liszt describes his study of literature and music as follows: 
"I study them, meditate on them, devour them with fury; 
besides this I practise four to five hours of exercises. . . . 
Ah! provided I don't go mad, you will find an artist in me. 
Yes, an artist such as you desire, such as is required nowa- 
days!" 

Teachers frequently assert that they do not want to 
teach their students facts, but that they wish to teach them 
to think for themselves. This is not practical according to 
Shaffer, Gilmer and Schoen, "for an absence of informa- 
tion has never produced a worthwhile new idea. Admittedly, 
to cram students with undigested facts alone is undesirable. 
The slogan, however, should never be 'not facts but 
thought'; instead it should be 'facts and thought.' It also 
saves time to know the history of one's field of endeavor, so 
that no effort is wasted in the pursuit of an hypothesis long 
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since disproved. Great thinkers have been scholars, and 
great artists have been skillful; there is no evidence that 
originality is ever contaminated by knowledge/' Pyle states 
that one can be trained in reasoning by getting wide experi- 
ence in his field and being cautious and examining all the 
facts, as well as by putting his own conclusions to practical 
tests. A mastery of the technical aspect of the problem is 
not enough in Harding's opinion. Knowledge outside and 
beyond one's profession is helpful in promoting original 
ideas. 

"Replies from several hundred research workers and 
directors of research indicate that certain conditions are 
definitely favorable to creative mental effort, while others 
are equally unfavorable," according to Platt and Baker. 
"The mind must be well provided with facts." Reading 
similar work, reading opposing work, and talking with two 
or three people are helpful. 

In regard to musical composition Willmann obtained 
statements from musicians showing their work resulted from 
conditions, as the study of a poem and consciously getting 
into its mood; stimulation by the dance, the printed word 
or abstract sounds of instrumental, orchestral, or vocal mu- 
sic; seeing a painting; contemplating the beauties of nature; 
or being aroused by some human emotion. Similarly, 
Bahle asked composers to write songs to poems. The texts, 
which affected the composers' emotions or had some con- 
nections with their former experiences, stimulated them 
more. The non-musical elements of the poetry seemed to be 
more important than musical elements in providing ideas 
for musical compositions. 

Harlow points out that the "fact that an individual has 
previously acquired either habits or organized response pat- 
terns that can lead to the effective solution of a particular 
problem is not, of course, sufficient to insure he will be able 
to utilize these response patterns when faced with the prob- 
lem/' 
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Cultural Background 

Although an inventor is usually of superior intelligence, 
history indicates that "many an inventor simply created or 
discovered some idea which would have been discovered by 
somebody else if he had not done it." Britt writes, "In other 
words, if you have a certain interaction of social forces, 
they will result in an invention by one person or another. 
The fact that so many inventions have been made by two or 
more people is an indication of this. ... No invention is 
ever made until its elements are present in the existing cul- 
ture. Every invention is made on the basis of previous in- 
ventions. For example, the automobile could never have 
been invented (1895) unless there had been a number of 
other inventions before it, namely, the water jacket (1833), 
the differential gear (1840), pneumatic rubber tires (1845 
and 1883), the electric gap and spark (1860), the compres- 
sion engine (1876), the clutch and gear (1887), the gas en- 
gine (1888), the friction clutch and drive (1891). Without 
these other inventions, the automobile never would have 
been possible. The need for it was great long before it was 
invented, but the cultural basis had not been prepared. The 
same applies to electricity and to radio and television/' 

Wide-Awake Attention, Optimism, and Sense of Humor 

Another important condition for creative thinking is 
"a great interest in the problem and a desire for its solu- 
tion," according to Platt and Baker. The ability to seize 
upon the chance occurrence and to profit by it has been 
emphasized by Ribot. "One must first possess the spirit of 
observation, wide-awake attention that isolates and fixates 
accident." 

"The generalization of curiosity is, however, just as 
practicable as is the generalization of any other attitude, pro- 
vided it be not left to chance, but systematically encour- 
aged," according to Murphy. "The struggle of the mind to 
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keep itself free from every sort of bondage, to remain curi- 
ous, open, unsatiated in all its relations with Nature, is 
ten-fold more difficult than the cultivation of a stable, satis- 
fying point of view, but a thousand-fold more precious/' 

The importance of optimism has been stressed by Bor- 
aas. To keep one's interest and "avoid worry and confusion" 
are also helpful. 

"It is sometimes alleged that a sense of humor and the 
spirit of intellectual play are aids to versatility/' according 
to Carr. ". . . The importance of this mental trait can hardly 
be overestimated. It is the basic root of inventiveness and 
originality, and it is usually regarded as one of the primal 
characteristics of genius/' 

Flesch suggests "turning the problem upside down," not 
being "afraid of the ridiculous/' and "knowing the time of 
day when your mind works best," to arrange your schedule 
accordingly. 

Motivation 

Motives which promote creative thought have been dis- 
cussed by Rossman. lie cites love of invention, desire to 
improve, financial gain and necessity. Bahle suggests that a 
composition might be a product of the wishing world of the 
composer in that depressing flashes of thought might pro- 
duce gay melodies and vice versa. An invention requires a 
"felt need," according to Britt. There is an old proverb 
that "necessity is the mother of invention" but "as to the 
first factor, however, 'necessity/ that is a relative matter. 
Certainly with the rapidly diminishing supply of gasoline 
we now need a less expensive substitute for it; but the neces- 
sity has not yet produced a substitute in general use. Cer- 
tainly men needed railroads and automobiles long before 
the present time. The need or necessity was there, yet the 
inventions did not come until the cultural period had in- 
volved considerable preparation/' Horney mentions con- 
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sistency of interest and effort, the individual's talents, self- 
confidence, and positive emotional attitude toward work. 

Mood and Attitude 

When a person engages in creative work his mood is 
often an important factor. Willmann says that some com- 
posers "seem to prepare themselves by getting into the 
mood of what they want to write. After that they do not 
spend any conscious effort with the idea and in a day or 
several days the musical idea appears. This relatively brief 
working period does not necessarily hold for all composers. 
. . . There is no special circumstance under which ideas 
are received by all composers. Neither is there any set 
working procedure which seems to apply to all of the com- 
posers or to any one of the composers all of the time." Ben- 
ham, who took notes as she wrote compositions herself, ob- 
served that ''mood set, assuming physical poses and feeling, 
before composing, definitely affected the composition work 
and sharpened the results." 

All artists, even the most fecund, have experienced an 
unproductive mood, according to Rees. "James Russell 
Lowell found that he must wait to write: 1 tried last night 
to write a little rhyme but must wait for the moving of the 
waters/ Cecilia Beaux found too that to save her work she 
must wait: 'I could not destroy my vision, turn it into 
leaden, meaningless pigment. I must wait for painting/ " 

The attitudes which affect thinking have been discussed 
by Symonds, who writes that "set or fixation is often a hin- 
drance/' Such factors as habit, emotion, projection of one's 
faults on others, and introjection (assuming the good traits 
of other person for one's self) are influences on thought. 
"There is the tendency in almost everyone to overestimate 
the value of his own experiences and to believe as generally 
true what he has himself observed." Erroneous beliefs are 
also fostered by the "halo 11 effect and stereotyped ideas of 
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certain people. Keyes speaks of thinking straight through to 
the solution of any problem, regardless of its size or source. 

Temporary Change from Work on Problem 

Frequently a person obtains his most original ideas dur- 
ing periods of rest, half-sleep, light physical exercise, or the 
pursuit of activities different from those connected with the 
problem. Helrnholtz was aware of the importance of rest 
for scientific discoveries when he said, "So far as my experi- 
ence goes, happy suggestions never came to a tired brain 
nor at the writing table." After fatigue arising from labor 
has passed away, "there must come a time of bodily freshness 
and quiet well-being, before the good suggestions would 
occur." The same thing has been mentioned by Poincare: 
"Often when a man is working at a difficult question, he 
accomplishes nothing the first time he sets to work. Then he 
takes more or less of a rest and sits down again at his table. 
During the first half hour he still finds nothing, and then 
all at once the decisive idea presents itself to his mind/' 

Let us notice a similar suggestion which has been made 
by Dewey, who has stated: "After prolonged preoccupa- 
tion with an intellectual topic the mind ceases to function 
readily The mind is ... fed up. This condition is a warn- 
ing to turn, as far as conscious attention and reflection are 
concerned, to something else. Then after the mind has 
ceased to be intent on the problem, and consciousness has 
relaxed its strain, a period of incubation sets in. Material 
rearranges itself; facts and principles fall into place; what 
was confused becomes bright and clear; the mixed up be- 
comes orderly, often to such an extent that the problem is 
essentially solved." 

The importance of rest for getting a "hunch" in sci- 
entific thinking has been emphasized by Platt and Baker. 
After attacking a problem for some time without success, it 
is often well to abandon it for a time and the solution may 
suddenly appear. The dangers which lurk are that one may 
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never get an illumination or it is so brief that he fails to 
grasp it. Likewise Rossman has shown that when an in- 
ventor has failed to solve a problem he should lay it aside 
and the solution is likely to occur at some odd moment when 
he is not striving for it. Carr has also asserted that baffling 
problems are sometimes readily solved after an interval of 
rest. Dimnet recommends that "a prayerful solitude with 
a dash of austerity in the daily routine is necessary; then, 
what Tyndall, describing the production of inventions, 
called 'brooding* and what Newton called 'thinking of it all 
the time.' " 

Voluntary abstention from conscious thought may take 
two forms according to Wallas. We may do mental work 
at some other problem or we may relax from all mental 
work. Maybe a human being gains more from alternation of 
activity. When a person is baffled "a change of activity, some 
recreation or relaxation may serve to release the inhibitions 
against new ideas. Upon a return to the task the persistent 
errors may have vanished, and a fresh approach can be 
made," according to Shaffer, Gilmer and Schoen. 

The way in which a person may have a "hunch" while 
he is doing something else, is described by Woodworth, who 
writes, ''About the earliest scientific discovery of which we 
have any psychological account was that of Archimedes, 
made during a bath the original 'eureka* experience and 
exactly similar occasions are reported by some of these mod- 
ern inventors. Others report illumination while riding on 
a train or automobile, while walking a city street, while 
dressing, shaving, gardening, fishing, golfing, playing soli- 
taire, listening to a concert or sermon, reading, loafing at 
one's desk or on the beach, daydreaming, lying in bed after 
retiring, on awaking in the morning or in the middle of the 
night." Most of the scientists, whom Fehr investigated, ac- 
knowledged the appearance of discoveries while engaged 
upon subjects foreign to researches at the moment. Wein- 
land asserts that "the time when insight will be achieved is 
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generally unpredictable, although it appears to occur most 
often while the worker is in a state of mental relaxation, and 
each individual may find a situation which for him is most 
predictable/ 1 

Periods of Idleness for Autistic Thinking and Relaxation of 
Routine 

We should all realize that periods of idleness, in which 
autistic thinking may occur, are justified for the promotion 
of creative thought. Rignano mentions that a state of com- 
plete inactivity favors "this entry into activity and fortuitous 
combination of ideas." The conditions most favorable for 
inspiration are half-sleep and peace of mind, without sudden 
interruptions, according to Harding. "Absence of effort, 
passiveness and receptiveness were shown to be essential 
conditions. . . . The decisive idea has a way of appearing 
when the mind is passive and even contemplating nothing 
in particular." Likewise, Hutchinson asserts that release 
should be given for free imagination. Periods of idleness are 
justified. There should be "freedom for growth autonomy 
of the creative self." Bohcmianism squanders its freedom 
arid returns from hours of dissipation less effective. Creative 
discipline conserves leisure; it returns refreshed, and invig- 
orated. "The attainment of it (creative freedom) is in fact 
the hardest part of the creative discipline." Insight often ap- 
pears during periods characterized by reverie or a slight de- 
gree of dissociation. 

To relax the pressure of routine is advantageous for 
creative thinking. Royce points out that a favorable condi- 
tion for invention is that the subject should vary his own 
habits, which "are in general useful insofar as they lead 
towards routine." The individual can vary more when his 
culture favors individualism. 

Murphy also stresses the importance of relaxing rou- 
tine. He says, "There are latent creative powers which wait 
to move forward to their work when freed from the restless 
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downward pressures of the alert mind; creative powers 
which spring into being when once the narrow, nervous, 
preoccupied world of waking activity steps aside in favor of 
a quiet integration of all that one has experienced; when 
one is willing to let the mind leave harbor and travel fear- 
lessly over an ocean of new experience. . . . The historical 
record of creative thought and the laboratory report of its 
appearance today are equally clear that creative intelligence 
can spring from the mind which is not strained to its high- 
est pitch, but is utterly at ease. . . . One aspect of our 
practical Americanism, our surviving frontiersmen's psy- 
chology, with its emphasis on wide-awake alertness and with 
a touch of Calvinistic devotion to immediate duty, is a sus- 
picion of all these mental states which seem, according to 
the standard, not to 'get us anywhere'; a general disvaluation 
of the relaxed, the casual, and the exploratory. The dreamer 
awakes from an extraordinarily vivid, realistic, intriguing 
dream, an experience which, if encountered in a novel or a 
play, he would cherish as a new avenue to the meaning of 
life. 'A funny dream/ he yawns, and by the time he has his 
nose in the morning newspaper he has forgotten it. To 
disvalue the dream is to prove oneself a sensible man. . . . 
Functional intelligence can be enormously enhanced . . . 
by the art of withdrawal from the pressures of immediate 
external tasks, to let the mind work at its own pace and in 
its own congenial way." 

Although alcohol usually reduces attention span and the 
ability to read and concentrate, Seward and Seward have 
shown that the ability to draw logical conclusions from syl- 
logisms was scarcely affected at all. 

Influence of Professional Reputation and Habits 

Often inexperienced persons have an advantage in ob- 
taining original ideas, because their professional reputation 
is not at stake, according to Rossman. Since they are not 
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hampered by tradition and preconceived theories, they are 
capable of obtaining a new outlook. 

A person's creative thinking may be greatly hindered, 
because his previously conceived relationships to a given 
material persist and prevent his viewing the material or 
situation in terms of new relationships, as indicated by 
Glaser. Similarly Sells has pointed out that thought is in- 
fluenced by the "atmosphere effect/' which is a "dynamic 
behavior tendency toward a certain direction or specific 
type of response." Ruger points out that a person's thinking 
is hampered if his attitude is that he knows the answer, or 
if he is interested in himself and how he will act rather than 
in the problem. The most powerful incentive to a change of 
attitude is personal success. 

Social conventions, as well as conventions of art, hamper 
the creative movement of the mind according to Fletcher. 1 
Pressy suggests that if we shorten the period of education by 
two years, we lengthen the period of creativity. 

Maier asserts that discoveries occur in youth, for people 
are not hindered by habits then and are better able to get 
new theories. Men trained in one science often make great 
contributions in another where they don't have habits al- 
ready formed. Although learning gives data, it also gives 
habitual directions and so interferes with new adaptations. 
The subject is trained to manipulate knowledge. Habitual 
behavior and persistent directions, which accompany prob- 
lem solving, may actually prevent solution patterns from 
appearing. 

Opportunities in the Classroom 

Certain kinds of school drill and educational methods 
are detrimental to creative thinking, as Wertheimer em- 
phasizes. ''Training in traditional logic is not to be dis- 
paraged: it leads to stringency and rigor in each step, it 
contributes to critical-mindedness; but it does not, in itself, 

iRees(155) 
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seem to give rise to productive thinking. In short, there is 
the danger of being empty and senseless, though exact; and 
there is always the difficulty with regard to real productive- 
ness." "There are subjects so educated that they are ham- 
pered in their thinking by the habit of proceeding only suc- 
cessively, step by step. But one should not suppose that one 
always has to do one thing after the other with the idea, 
111 take care of the other things later/ Try first to see what 
you are doing in its context, deal with it as part of the con- 
text/' "I would say that the essential features in genuine 
solving are: not to be bound, blinded by habits; not merely 
to repeat slavishly what one has been taught; not to proceed 
in a mechanized state of mind, in a piecemeal attitude, with 
piecemeal attention, by piecemeal operations; but to look 
at the situation freely, open-mindedly, viewing the whole, 
trying to discover, to realize how the problem and the situ- 
ation are related, trying to penetrate, to realize and to trace 
out the inner relation between form and task; in the finest 
cases getting at the roots of the situation, illuminating and 
making transparent essential structural features of regular 
series, in spite of the difficulties/' "Repetition is useful, but 
continuous use of mechanical repetition also has harmful 
effects. It is dangerous because it easily induces habits of 
sheer mechanized action, blindness, tendencies to perform 
slavishly instead of thinking, instead of facing a problem 
freely/' "Neither slyness, nor a spirit of domineering, seem 
to be the most advisable attitude in productive thinking, 
even though it may sometimes lead to practical success, and 
thus make for a certain quick, short-range efficiency/' There 
are often strong external factors working against the clean, 
direct, productive processes as "blind habits, certain kinds 
of school drill, bias, or special interests." 

Various writers have pointed out that it is the function 
of the school to provide sufficient opportunity for creative 
thought. Pelikan states, "The drawing lesson has become 
one of joy and happiness, to which the children look with 
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enthusiasm. The old-fashioned drawing lesson of thirty 
years ago, where the child copied in a drawing copy book, is 
as far removed from the present educational methods used, 
as is the horse and buggy from the modern automobile, 
Many of these young children have genuine appreciation 
for form and color, and even for the more modern impres- 
sionistic and expressionistic interpretations of our contem- 
porary artists. Unhampered as they are in their outlook on 
art, and unspoiled as yet by the monotonous repetition of 
photographic replicas, their efforts are akin to the beautiful 
work of primitive peoples with whom a certain amount of 
crudeness is overshadowed by a wholesome sense of design 
and spontaneity of expression." Florence Cane asserts that 
"the whole psychological condition necessary for assisting 
creation presupposes a conscious teacher, educated physi- 
cally, emotionally, and mentally; one who is supple of body, 
tender ot heart, and adventurous of mind." Guilford speaks 
of the problem of discovering creative promise in children 
and promoting the development of creative personalities. 

In school imaginative thinking is helped by bringing 
out the importance of it and by developing an interest in it, 
according to Boraas. Parker suggests that pupils can be 
stimulated by defining the problem; recalling related ideas 
by analyzing the situation and making hypotheses; evaluat- 
ing each suggestion by keeping an unbiased attitude till the 
end, criticizing each suggestion and rejecting and selecting 
solutions systematically and verifying solutions; and or- 
ganizing material to aid thinking by taking stock from time 
to time, using methods of tabulation and graphic expression, 
and expressing concisely tentative conclusions reached from 
time to time during inquiry. Similarly, Glaser points out 
that training in abstracting, analyzing, outlining, summariz- 
ing and generalizing have been found effective for improv- 
ing reasoning ability. 

Duncker recommends that in teaching mathematics in- 
struction should proceed organically. "In teaching, it is ad- 
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visable be it even at the cost of brevity and 'elegance' to 
proceed as organically as is feasible, to undertake as few 
fortuitous explications of premises as possible." Likewise, 
Wertheimer says, "The attitudes one has developed in deal- 
ing with problem-situationshaving had the experience of 
achievement or only of failure, the attitude of looking for 
the objective structural requirements of a situation, feeling 
its needs, not proceeding willfully but as the situation de- 
mands, facing the issues freely, going ahead with confidence 
and courage all these are characteristics of real behavior, 
growing or withering in the experience of life.'* 

Hartmann writes, "Since all human creations are types 
of solutions to definite problems, any improvement in the 
capacity of school children to solve problems on their level 
may be construed as contributing something to their even- 
tual powers of creation in larger and maturer fields. . . . 
One of the dangers of ordinary schooling is that it is so 
successful in discharging part of its task in establishing be- 
havior norms that the maintenance of the plasticity required 
to transcend them on certain occasions is often impaired. 
. . . Classroom discussions and programs which repeatedly 
raise the question, 'Could it be done better and how?' are 
serviceable in creating an intellectual atmosphere, in which 
original ideas may flourish. ... It is regrettable that the 
hurried tempo of modern life, affecting as it does the school 
program which is too crowded to do all that is expected, is 
so inhospitable to the old-fashioned exercises of meditation 
and contemplation. A daily schedule that cannot find some 
time for this function of solitary absorption and reshaping 
of one's miscellaneous information, skills, and aims is an 
effective barrier to the emergence of many rewarding intui- 
tions. It can be confused with a lazy introspective form of 
vegetation or with futile daydreaming, yet it is doubtful if 
any better method of getting the ground ready for creative 
performances can be devised. . . . Teachers can develop 
the creative possibilities of their pupils by frequently arrang- 
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ing for productions in miniature planned and executed by 
the learners themselves. . . . Educational psychology alone 
cannot supply the proper standards for appraising any novel 
accomplishment, but it can do much to reduce the fears of 
teachers and pupils that their creative functions are absent 
or negligible by acquainting them with the conditions un- 
der which they flourish. Original production is an area of 
human experience from which few, if any, persons are 
permanently debarred. . . . Psychologists looking over the 
educational scene at all levels, but particularly focusing 
their gaze upon the principal stretch of the school system 
between the kindergarten and the graduate school, have 
grown more and more convinced that the processes of 'ac- 
quisition, impression, intake, and learning' have tended to 
dominate over those concerned with 'production, expres- 
sion, output, and creation.' " 

Weisskopf states we suffocate intellectual activity by ex- 
horting students to adopt a critical, controlled attitude and 
regular study habits. Of the four stages of the creative proc- 
ess, preparation, incubation, illumination, and verification, 
educators "customarily stress the first and last, and ignore 
the two other important stages." 
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A PROGRAM TO IMPROVE CREATIVE THINK- 
ING IN OURSELVES AND OTHERS 



IN the preceding chapters we have discussed the nature 
and characteristics of creative thought. Now we conclude 
by formulating a program to improve our pwn thinking and 
to stimulate creative thought in other persons of our com- 
munity. 

Let us first remove the popular misconception that crea- 
tive thought is a gift which only a few selected persons in 
the world possess. Because the great works of art and dis- 
coveries of science, which have been made by a few indi- 
viduals, attract our attention and admiration, let us not for- 
get that the average person can also do original work. When 
we remember that the productive thought of the genius 
shows the same essential characteristics as that of the man of 
the street, we realize that the original work of the average 
person has a definite value even though it may possess less 
merit than that of the famous leader. More creative thinking 
by more people will accelerate the progress of civilization. 
If we are to stimulate creative thought in more people, 
we must encourage them to actually try to solve difficult 
problems instead of accepting an easy solution or someone 
else's opinion. Creative thought will only appear if the prob- 
lem is sufficiently difficult for the thinker, as we have pointed 
out before. It is all too easy to avoid the effort and unpleas- 
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antness, which accompany the attempt to solve a difficult 
problem, by saying to one's self, "I can't think about that/' 
and then refusing to think about it. We all feel a strong 
temptation to brush aside a difficult problem and refuse to 
think about it. We try to forget about a problem by giving 
some ready-made answer, which we have heard or gained 
from our own experience, and let it go at that. It is very 
important, then, that we encourage people to be willing and 
eager to tackle the solution of a difficult problem. This is 
the first essential condition of creative thought. 

When a person is ready to grapple with a hard problem, 
it is imperative that he be allowed sufficient time in which 
to solve it. The thinker should have a sense of leisure. He 
should be more interested in the quality of his work than in 
meeting a deadline. If a person has a fixed time limit, he is 
apt to give an incomplete answer and not try for the best 
solution, because his time limit has expired. The creative 
thinker should be allowed to feel that lie can think about 
the problem from all angles, without being rushed. He 
should have the sense of leisure that he is free to consider his 
problem as much as he wants, without having to meet a 
definite time limit. This is another essential condition of 
creative thought. 

Personal Characteristics and Attitudes Favorable for Crea- 
tive Thinking 

Certain general characteristics and attitudes are favor- 
able to creative thinking. A person's interest in solving a 
difficult problem should be increased as much as possible. 
Not only should you be greatly interested in starting a prob- 
lem, but your interest should be sustained through the dif- 
ferent stages until the final revision or verification has been 
made and the problem is completely finished. The thinker's 
eagerness to reach a correct solution should never wane until 
that has been accomplished. 

An interest in solving a problem is not enough. It should 
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be accompanied by the ability for sustained effort. The suc- 
cessful thinker must develop the capacity for prolonged, 
hard work. He must be willing to work overtime to follow 
out a new lead if necessary. The original worker does not 
close his desk on the stroke of the clock, but arranges his 
activities according to the demands of his work. When 
necessary, he is willing to labor at the cost of great personal 
inconvenience in order to develop the implications of a new 
idea. We should develop our ability for sustained effort, if 
we wish to do original work of high quality. 

Too many adults, after they get out of school, lose their 
ability to keep on working at a hard mental problem. When 
they are no longer required to give the answers to school as- 
signments in order to get a grade, they quit trying to solve 
problems. They become mentally lazy. If we are to stimulate 
more creative thinking, we must encourage more people to 
attempt difficult mental problems after they leave school. 

Patience is a distinct asset in productive thinking. The 
original worker must be willing to try any number of leads 
to achieve the best result. You must be willing to try again 
and again in spite of discouragement. Most of the great 
thinkers of the world have overcome many failures before 
they achieved success. Patience is essential for original work 
of the highest quality. < 

An attitude of caution is necessary to achieve the best 
creative work. The good thinker proceeds carefully both in 
developing the main idea and in elaborating the details. 
When he is gathering information, he is careful to see that 
his notes and records are accurate. When he gets a "hunch," 
he carefully follows out its implications. He works cautious- 
ly in his elaboration, revision or verification to make sure 
that no mistake is made. Caution and accuracy both in gath- 
ering information and in revising and checking results are 
important for productive work. 

Another attribute which is beneficial to creative think- 
ing is a general curiosity about many different items of one's 
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experience. A spirit of inquiry is helpful in obtaining origi- 
nal ideas. The highest type of scientific thinking has its roots 
in curiosity about the world in which we live. Likewise, 
curiosity about his environment prompts the artist or author 
to record what he sees in some lasting medium. A general 
spirit of inquiry is an important factor in stimulating the 
highest type of creative thinking. 

A definite attempt should be made to increase everyone's 
ability to observe with wide-awake attention. Everyone 
should train himself to observe with a spirit of inquiry. 
The child's natural curiosity should be directed into pro- 
ductive channels. Although the child must learn to control 
his curiosity in certain areas to conform to certain social 
customs and taboos, yet in other directions his curiosity 
should be constantly stimulated. Let everyone learn early 
that if he complies with certain social restrictions, he is free 
to explore all the other areas of his experience. 

A spirit of optimism is another important characteristic 
for the successful thinker. If a person is to do original work, 
he must feel that he can eventually solve the problem before 
him. Even if we meet with repeated failure, we must still 
feel that we can eventually reach the solution. Instead of be- 
coming discouraged, we must have confidence that we can 
learn from our mistakes and will come out all right in the 
end. If the thinker believes that he will eventually achieve 
success, he will be motivated to keep on working and re- 
vising until he produces an invention or work of art of high 
quality. All of us should develop a spirit of optimism that 
we will be able to solve a difficult problem if we undertake 
it. 

If the thinker can develop a peace of mind he has gone 
a long way toward success. The production of original work 
is greatly facilitated if one can avoid worry and confusion 
about matters which distract from the problem. If we can 
shake ourselves free from worry over other matters, we can 
accomplish far more. It is of prime importance to be able to 
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concentrate on a problem without being distracted by our 
own thoughts. All the time and energy spent in worry can be 
counted as lost in regard to the problem at hand. If we can 
apply the time and energy, which we spend in worry and 
confusion over irrelevant things, to the present task, we can 
advance much further in our work. The ability to maintain 
peace of mind is very important for the production of origi- 
nal work of the highest quality. 

A personality trait which is highly important in creative 
thinking is a sense of humor. A spirit of intellectual play 
gives a person access to a wide variety of ideas. He is able to 
consider many different possibilities in a spirit of detach- 
ment. He takes delight in trying out new and unusual com- 
binations of ideas. Furthermore, a sense of humor enables a 
person to view himself more objectively, and he does not 
get too wrought up over his own mistakes. T^he thinker with 
a good sense of humor is truly gifted, for he is able to view 
both himself and his work in better perspective. If he 
achieves a masterpiece he does not set himself apart from the 
world as better than anyone else and therefore not subject 
to criticism, which attitude may be highly detrimental to 
further work. Instead, he looks at himself more objectively. 
In fact, those who have produced the most original work 
usually have a highly developed sense of humor or spirit of 
intellectual play, which may be lacking in persons of less 
merit. People who possess but little sense of humor or in- 
tellectual play should make a distinct effort to develop it, if 
they wish to increase the quality of their creative thinking. 

The bodily condition and feeling tone of the thinker 
have a definite influence on his original work. Those occa- 
sions when a person feels in the best of health may or may 
not be the most favorable circumstances for his creative ef- 
fort. Some persons do their best work when they are partly 
sick and below par. As one author mentioned, he did his 
best work when he was partly sick, but not too sick. When 
he was feeling well he wished to engage in more vigorous 
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physical activities. The state of health which may be most 
beneficial to one thinker may be detrimental to another. 
Some people do their most successful thinking when they 
are most fit. Others, as mentioned above, can really concen- 
trate better when they are under par. Many people like to 
postpone solving a difficult problem, because they don't feel 
well. As a matter of fact, a number of us could do as good 
or better work than when we are well, if we only realized 
it. You should honestly try to ascertain the bodily condition 
under which you can achieve your best results. The greater 
creative thinker is willing to work whenever he can ac- 
complish the best results, sometimes even under conditions 
of physical discomfort, if that is necessary. 

It is well known that different persons assume various 
physical postures as they work. Some individuals pace the 
floor when they are thinking about a difficult problem. 
Others sit quietly at their desks when they are concentrat- 
ing, while others may even lie down or relax in any easy 
chair. If a person finds out that certain physical postures are 
conducive to his best work, he should not hesitate to use 
them. In fact, he should make an effort to ascertain what 
sort of physical activity accompanies his most productive 
efforts. Then when he tries to solve a complicated problem 
he should deliberately assume the physical posture or ac- 
tivity which is best for him. 

Likewise, each of us should try to find out what mood or 
emotional tone accompanies our best work. This varies 
widely with each person. You should make a deliberate 
effort to cultivate the mood or feeling tone which is most 
conducive to your creative thinking. Or, if you find yourself 
at times in a certain mood favorable for productive thinking, 
you should drop other distracting activities and attend to it, 
as much as that is possible. We cannot always do so under 
the pressure of daily routine, but we should make the at- 
tempt when we can. 

When we consider personal attributes which hinder 
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creative thinking, mental laziness is probably the most 
detrimental. As much as possible, we should try to reason 
out the answers ourselves instead of accepting what others 
say about things. We should not become lazy when we try to 
figure out things, and accept the easiest answer which might 
suffice. We should not be satisfied with the stereotyped 
opinions expressed by people who are not adequately in- 
formed. It is natural for a person to avoid the effort of 
thinking about a problem if he doesn't have to, and can 
find an answer provided by someone else much more easily. 
We should try to avoid such mental laziness, which is detri- 
mental to creative thought. 

The person who has a tendency to project his faults on 
others is hampered in achieving success, because he cannot 
criticise his own work objectively. It is hard for anyone to 
admit, even to himself, that his errors arc due to his own 
lack of foresight. We all dislike to say that we made a mis- 
take. It is much easier to blame the inefficiency of an assist- 
ant than to admit that one's own reasoning was wrong. A 
thinker is often hindered in his achievement by projecting 
his faults on another and thus failing to discern the actual 
cause of the mistake. We must be on guard against this 
tendency in ourselves if we wish to criticise and improve our 
productive thinking. 

Another factor which hinders a person's ability to 
criticise his own work is the tendency to assume the good 
traits of another person for one's self. If a person rests 
content that his work possesses all the merits of that of an- 
other thinker who has succeeded, he may overlook some 
grave inconsistencies. It is easy to identify one's self with 
another's success and to attribute merit to one's own produc- 
tion, which it does not possess. Let us be careful that we do 
not yield to the tendency to assume another's success as our 
own, and thus fail to discern the defects in our own work. 

The creative thinker should always be ready to receive 
and examine the new idea. He should not be afraid to accept 
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it, if it seems better than his former concepts, even though 
his professional reputation is at stake. The younger person 
often has the advantage over the mature thinker in that he 
has not committed himself by his previous writings to main- 
tain a certain viewpoint. He is free to accept any new theory 
or explanation which accords with the facts, because he has 
not previously committed himself to any certain interpre- 
tation. The mature scholar, on the other hand, may hesitate 
a long while before he will admit that some of his previous 
work will need revision. Likewise an artist or a writer, who 
has established his reputation in one medium, may be un- 
willing to attempt a more efficient manner of expressing his 
ideas. Success in creative thinking demands a willingness to 
accept the new idea, even though one's professional reputa- 
tion be at stake. 

The spirit of adventure is also seen in the willingness to 
combine ideas taken from entirely different segments of our 
culture. The successful thinker is not afraid to make origi- 
nal combinations from various fields of knowledge. He likes 
to put two different ideas together in order to see what will 
happen, and to abide by the results. For instance, he may 
combine methods and techniques obtained from several 
different sciences in one investigation. Or the writer may 
make use of different literary forms in one work. The crea- 
tive thinker should be alert to the advantages of such un- 
usual combinations. 

Suggestions of Means to Improve Creative Thinking 

From this discussion of general attitudes and character- 
istics, which are beneficial to creative thinking, we will now 
point out some specific actions and procedures which are 
helpful. Let each of us endeavor to apply these measures to 
our own productive thought. 

The creative thinker should acquire as much material 
and information as possible about the problem under con- 
sideration. If one is well equipped with knowledge of the 
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work which has been done in his field, he is on the road 
toward an important discovery or the production of a mas- 
terpiece. Many persons find it helpful to follow a regular 
schedule in acquisition of the necessary information. Others 
may collect their information in a more or less haphazard 
manner. 

To read all which one can find of similar work on the 
problem is valuable. We should know about all the impor- 
tant contributions, which have been made in our special 
field. But we should also take note of other contributions, 
which have been considered of less value. Sometimes an ob- 
scure work contains an important lead for original thought. 
We should be willing to obtain knowledge from all writings, 
even those which are not considered very important. 

A person should master the technical aspects of his prob- 
lem so that his thought is not hampered by the inability to 
express himself. Thus the scientist should learn the various 
laboratory techniques which are commonly used, so that he 
will not be hindered by elementary procedures. The artist 
should learn the different ways of using a brush and how to 
mix colors. The poet should practice the various verse 
forms, so that he can express himself easily in any medium. 
Often the inexperienced person is unable to give expression 
to his idea, because he is hampered by the inability to make 
use of the proper artistic, musical and literary forms. If we 
wish to do original work, we should be willing to spend 
many hours, months, or years to master the methods and 
techniques of our subject, so that we can freely use them. 

Reading and study are not the only ways to acquire 
knowledge about one's special area of interest. Talking 
with people who have done similar work is often enlighten- 
ing. From such informal conversation with persons engaged 
in similar work you can often gain ideas, which would 
probably never find their way into print. This is one big 
advantage of conventions, where many people, who are 
doing the same thing, can meet and informally exchange 
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ideas. Attendance at scientific associations and artistic, musi- 
cal, and literary societies provides this opportunity for in- 
terchange of information. The productive thinker is eager 
to acquire knowledge, whether he does that by reading, 
organized study, or conversation with others, or by a com-j 
bination of all three methods. 

Although we should spend much time and effort acquir- 
ing knowledge in our own field, yet we should be alert to 
gain information in other areas of our culture. It is a distinct 
advantage to know the values, techniques and viewpoints of 
other disciplines. If we are familiar with other methods and 
points of view, we are in a position to look at our problem 
from a new angle. We should make an effort to learn about 
other areas of present-day culture. For instance, a person 
doing research in psychology might find training in physics 
to be helpful, especially in the field of vision. Or a knowl- 
edge of sculpture might help in painting. By combining the 
methods of different disciplines one is in a favored position^ 
to obtain an original idea, or approach. 

Likewise the thinker should learn about work which 
has been done on his particular problem by other investi- 
gators employing different or opposite methods, viewpoints, 
and objectives. The thinker can thus observe the various 
approaches, and so will be able to decide on a proper course 
of procedure from a different angle. When a new approach 
is made, sometimes a complicated problem becomes clear, 
which otherwise would appear insoluble. It is important to 
read widely about different attempts which have been made 
to solve the problem under consideration. 

Another way of getting a new slant on one's problem is 
to talk to people who have never done any work in the field 
and who thus have a fresh, naive point of view. In trying to 
explain to the untutored listener, you are often made aware 
of certain obscurities and incongruities in your work which 
you have overlooked before. As you try to describe your 
work in non-technical language, you may become aware of 
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logical inconsistencies, which you had previously over 
looked. Also, the questions which the non-professional per 
son asks are often helpful and present a refreshing viewpoin 
to the thinker. Such questions may make him suddenly 
aware of re-examining his fundamental premises. It is well 
for every scholar to stop and think over some of the funda- 
mental assumptions, which he takes for granted. 

Artistic production is frequently initiated by sensory 
stimulation. There is a large variation among individuals in 
this respect. If an artist or a writer knows that certain types of 
scenery prompt him to do good work, he should take a note- 
book and jot down ideas, when he knows that he is going 
to such a place. Or if he is going to a concert where he will 
hear certain types of music which are helpful, he should be 
ready to record any ideas. If you know that certain types of 
situations are conducive to your best work, you should let 
nothing interfere with the recording of any new thoughts 
which you might happen to have. 

Certain affective states are also conducive to creative 
thinking. The artist or scientist should do what he can to 
get himself in the proper mood to work. Sometimes a person 
can deliberately induce a favorable mood. For instance, 
some persons find the physical activity of sitting down at 
the desk, clearing off irrelevant objects, and getting out the 
necessary material and apparatus to be helpful. Or a sculp- 
tor may find that putting on his frock and getting out his 
instruments and clay suggest the proper mood for working. 
If an inventor goes into his study and takes out his models 
and his tools, he may find that he begins to think more 
easily about his invention. The routine of preparing for 
work or other routines may be effective in producing the 
proper mood or emotional tone. The thinker should de- 
liberately perform such acts which create the atmosphere 
for his clearest thinking. 

The work of the novelist, poet, musician or painter is 
greatly influenced by the knowledge obtained from the social 
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and cultural environment around him. Every thinker 
should stop and realize the environmental factors which are 
influencing him. If he is aware of certain conditions which 
may color the nature of his thought, he is in a position to 
critically evaluate the environmental forces about him, and 
to bring out new and original interpretations in his work. 
The thinker should also realize that too strict adherence to 
artistic, scientific, or social conventions may hinder his crea- 
tive thought. While accurate work requires a reali/ation of 
these demands, a person should not follow them too closely 
if he wishes to do work, which is highly original. On the 
other hand, if we disregard such conventions too much, our 
achievements become eccentric and may even be rejected by 
society. The really great creative thinker is one who is able 
to achieve the delicate balance between adherence to many 
of the conventions of his art or science, and the disregard of 
others. Some great thinkers, because of their disregard of 
the contemporary conventions, do work which is not appre- 
ciated during their lifetime. 'Their work is more in keep- 
ing with that of a later generation, and they become well- 
known after their death. The creative worker should care- 
fully consider his production in the light of the standards 
of the discipline which he follows, but he should be willing 
to make the exception where that seems to be beneficial. 

If you wish to do original work, you should allow a cer- 
tain amount of time in your daily routine for solitude and 
meditation. It is often valuable to indulge in a certain 
amount of reverie and autistic thinking. The mind can thus 
be at ease and often the unusual and worthwhile idea comes 
to one's attention. 

How many of us nowadays ever sit down in a chair to 
devote an hour or two to nothing but reverie and medita- 
tion? In our Western culture such idleness is severely 
frowned upon. We feel that we should constantly be ac- 
complishing something concrete and specific, either at our 
job or at some chosen recreational activity. If we do sit down 
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in a chair by ourselves in a room, it is usually to read a 
newspaper or magazine, or else take a nap. Very seldom are 
we content to sit in a chair and do nothing but let our 
thoughts come freely as they will, without any definite plan. 
In fact, so severely does our Western civilization frown upon 
any such activity that we usually condemn a person who 
does it to any large extent and term him as abnormal, as 
either feeble-minded or else as psychopathic. If we have a 
friend who spends an hour or two a day in such idleness, we 
immediately become concerned about his health and think 
he should be sent to a psychiatrist. 

Did you ever notice how many people rush to buy a 
newspaper or a magazine before they board a train, even 
though they may be commuters, with only a short trip of 
half an hour or an hour? They are afraid to sit alone with 
their own thoughts for a few minutes. They are so strongly 
convinced that such idleness, for only a short period, is to be 
sternly condemned. Some of these commuters may feel that 
the train ride is their only chance to read the newspaper in 
a busy day. Do they ever stop to consider that a half hour 
with their own thoughts might be far more valuable to them 
than reading the newspaper? Although they derive pleasure 
from the sensational news of the average paper or magazine, 
do they ever stop to realize they might also derive pleasure 
from their own reveries? At various times in the history of 
civilization people have realized the importance of living 
with one's own thoughts for certain periods of time. Some 
of the oriental religions have emphasized that. Because the 
tempo of our western life has largely crowded out such pe- 
riods of reverie and meditation, that does not mean they are 
unimportant. Some persons are very unhappy when they 
board a train or bus and have to be inactive with nothing to 
read. Instead of chafing at their bad luck, let them welcome 
such moments as important opportunities in their lives. Let 
them know that a train ride in which they do the thinking 
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is far more important than passively reading a newspaper 
or magazine. 

In solving a complicated problem we should plan to 
stop and rest from time to time, which is just as important 
as having certain hours for concentration. Often we become 
tense when we work hard at a problem and can't solve it. If 
we stop for a while, we can look at the whole matter with a 
new slant. These periods when we discontinue working can 
take the form of complete rest, as lying down, or some form 
of light physical exercise. Both scientists and inventors, as 
well as artists and writers, assert that they frequently obtain 
some of their best ideas when they are leisurely walking. 
Other types of recreation may be beneficial. Some types of 
passive entertainment, as reading a novel or listening to a 
concert, are helpful to some people. On the other hand, such 
recreation, as dancing, playing cards or other games, and 
those amusements, which involve constant interaction with 
other people, according to fixed rules, would not favor the 
occurrence of original ideas. If a person is actively talking 
or responding to others, he would not have time to make a 
note of a new idea, even if it occurred to him. He would 
probably forget about it rather than inconvenience himself 
and others by recording it. If the creative thinker wishes to 
plan his recreation to favor his production of original work, 
he will engage in those activities which he can passively en- 
joy by himself or which include light physical activity. He 
will also find certain types of routine physical work benefi 
cial. He will avoid the kinds of amusements which L dernand 
constant^social interaction with otHer^per&Qns. according tn 
fixedjrulesj as dancing and games. However, such type of 
social interaction found in informal general discussions, may 
be beneficial. 

A good time for obtaining new ideas is when we first 
awaken in the morning. That is a particularly favorable 
time for perceiving new approaches to a problem. Many 
persons have stated how they got the hunch, for which they 
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were searching, at that hour. Such new ideas frequently 
come while the person is engaged in the routine prepara- 
tions for the day. While many people are often hurried at 
that hour, they should always take the time to jot down any 
sudden ideas, which they happen to have. Often a very short 
notation is sufficient to recall it to a person's mind, whereas 
if he didn't write down anything at all, he would probably 
completely forget it. Also periods of half-sleep, as when an 
individual partially awakens during the night, or dozes off 
for a nap in the daytime, are occasions when one should 
watch for new ideas. If a person will jot down what he hap- 
pens to think at such times, he will be amply repaid for the 
small amount of time and effort involved. 

In fact, the creative thinker who does the best work, is 
always alert to remember a new idea whenever it might oc- 
cur to him, no matter what he is doing. If he closes his desk 
for a while and takes part in some form of light physical ex- 
ercise, he should be alert to remember any novel approach 
which might occur to him while he is so engaged. If he is 
reading a novel or listening to a concert, he should be ready 
to recall any hunch which might flash upon him, and should 
make a definite notation of it. Even if he is doing some sort 
of routine physical work, he should never hesitate to take 
time off to jot down some memorandum of an idea which 
he might get. Some people even find it helpful to do other 
kinds of mental work, when they stop working on the prob- 
lem which they are trying to solve. 

^Form the notebook habit/' That is one of the most im- 
portant pieces of advice for the creative thinker. We are 
often tempted to let a good idea slip away from us, because 
we don't want to make the effort to memorize it or record it 
on paper. We should overcome such inertia, and form the 
habit of always being ready to stop and memorize, or record 
in one way or another, any good idea which happens to oc- 
cur, even though it may seem a little far-fetched at the time. 
We may not be able to tell the real significance of an idea 
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on the spur of the moment, without much critical evalua- 
tion, but if it might possibly be worthwhile, we should keep 
it. If we record an idea, we always have the opportunity to 
criticize it later and see if it should be rejected. 

No one doubts the value of forming favorable living 
habits to do a large amount of successful work. The develop- 
jnenLgf favorable routines for worthwhile achievements is 
h^l^i^Q^tan^Uas the lives of the leaders in various fields 
exemplify. One's manner of living and of organizing his 
work and his time forms the groundwork for his future suc- 
cess, if it is favorable, and for his failure, if it is poor. Yet in 
spite of the tremendous importance of habits in success, if 
they are too fixed, they may interfere with a person's creative 
thinking. Sometimes a variation in one's routine and per- 
sonal habits may promote new ideas. Although most people 
object to changing their daily schedule, yet such a varia- 
tion is often highly important for creative work. If you dc; 
not seem to make much progress with your complicated 
problems, you might arbitrarily make some changes in youi 
manner of life. This may involve some- expenditure of cffori 
and money, yet the results can well be worth the cost. Foi 
instance, sometimes a trip, in which you temporarily as 
sume a different mode of life, is helpful. Or if you remain 
at home, you can make alterations in your work or recrea- 
tions. Even if the new habits have no direct bearing on the 
problem, yet the factor of change in your personal life ma) 
be sufficient to stimulate original ideas. 

We should be careful that we do not permit our mental 
set or way of looking at things to interfere with our creative 
thinking. Sometimes our established beliefs can prove detri- 
mental in creative work. It is frequently an unpleasant proc- 
ess to stop and consider whether some of the things which 
we have always believed are really true. Yet if we are willing 
to make the effort, we will find that we can often approach 
a difficult problem from a new angle. Sometimes we get in 
the habit of thinking along certain lines, because we have 
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studied much of the work of certain scientists, artists, or in- 
ventors. We may find ourselves unduly influenced by the 
work of a certain individual in our field of research, or art, 
or literature. In such cases, we should make a deliberate at- 
tempt to acquaint ourselves more widely with the works of 
other leaders in our area of endeavor. This may involve 
considerable time and effort and we may feel that we are 
wasting our energies, because it is not directly connected 
with the problem at hand. Yet such an attempt to gain a new 
viewpoint often leads to a new approach to the problem, 
and our expenditure of effort is more than justified. 

Often the original thinker falls short of his best work, 
because he is too lazy to think out the full implications of 
his idea. As a result his work may bear obvious defects, 
which he could have easily eliminated if he had been willing 
to make the effort to revise or verify it.^Or he may fail to 
reach an important discovery, which he could have made if 
he had been willing to follow out the full implications of his 
idea. It takes effort, which is often unpleasant, to carry out 
the full significance of a new solution. The thinker should 
be willing to proceed through the tedious task of submitting 
his idea and comparing it with the standards of science, art, 
literature, or music, as the case may be. In order to produce 
original work of the highest quality, you must be willing to 
endure the unpleasantness of fatigue, which accompanies a 
thorough revision or verification of an idea, even though 
the process requires days, months, or even years to complete. 

It is not enough to have a notebook accessible during 
one's waking hours, but on retiring the thinker should place 
it near his bed. One of the most favorable periods in the 
twenty-four hours is immediately after awakening in the 
morning, before one has become involved in the daily 
duties. Likewise, moments of half-sleep, as when one has 
just retired for the night, or when he awakens during the 
night, are also advantageous. If a person can rouse himself 
at such times to make some sort of a notation of a pertinent 
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idea, he may be amply rewarded by finding ihe next morn- 
ing that he has obtained a new approach or solution to the 
problem. The potential gains from the notebook habit far 
overshadow the small inconvenience and little time which 
it consumes. 

We should also form the habit of asking ourselves ques- 
tions about the things which interest us. You should ask 
yourself as many different questions as possible, and then 
try to answer each one of them by yourself. If you cannot 
do that, then consult the works and references of other peo- 
ple. Onejhould never hesitate to ask questions about ordii 
nar YJJli n g s which most people take for granted. That is the, 
way some great discoveries are made, as when Newton asked, 

i4 Why does an apple fall toward the ground?" Thousands pf 

_..---,, * * ** """"* ---'-" 

people had seen apples fall toward the ground, without 
bothering to ask "WhyP'^Or if they did ask the question^ 
they did not bother to answer it /111 15 shows the importance 
not only of asking a question, but also of searching until the 
correct answer is found- Everyone who wishes to do original 
work should form the habit of asking questions about or- 
dinary things, as well as about unusual events, and then try- 
ing to answer his inquiries by himself. 

Procedures for the Classroom 

Let us now pass to some of the more specific procedures, 
which can be instituted in the classroom to improve the 
creative thinking of the next generation. At the outset let it 
be said that every educator from the kindergarten to the 
graduate school should always be on the alert to notice any 
new ideas proposed by young people, and to encourage that 
individual to the utmost of his ability. Every educator 
should consider that fostering original work in the youth of 
the world is his most important duty, even more important 
than teaching information. The future of our whole civiliza- 
tion depends on the quality of the creative thinking done by 
the next generation. 
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With that in mind let us train teachers to have an ad- 
venturous spirit in their teaching so as to impart that spirit 
to the pupils. If we have teachers who are eager to explore 
the mysteries of the world about them, they will fill their 
students with the same desire to discover the new, and to 
explain the unknown. It is evident that children imitate 
their elders, and if they are thrown in daily contact with 
persons who are interested themselves in finding out the 
cause of things and in doing original work, they will be 
stimulated to do likewise. 

Even if a teacher doesn't possess a general curiosity, he 
should simulate it in the classroom. He should pretend 
that he is interested in such things as how a goldfish swims, 
and how water boils. If he pretends that he is interested in 
producing an original drawing or painting, or in writing an 
original story or poem, the children will imitate him and do 
likewise. The duty of the teacher to incite !i spirit of inquiry 
is not confined to the elementary grades, but extends all 
through the high school and college levels. If the instructor 
shows by his actions that he is eager to inquire about the 
objects of his environment, that personal example will do 
more to encourage his students or pupils to do likewise than 
any amount of talking would do. Let the teachers' colleges 
and educational institutions revise their curriculums to im- 
press on the future teachers the overwhelming importance 
of showing in their own lives and by their own examples that 
spirit of inquiry, which they wish to engender in their pu- 
pils. If they do not actually feel it, let them at least simulate 
curiosity while they are in the classroom. 

We are all capable of creative thinking of more or less 
merit, although we are not all able to reach the highest 
levels. So implanted is the prevalent idea that most of us 
cannot do original work that we should make a definite ef- 
fort to reduce the fears of both teachers and pupils that their 
own creative ideas are absent or negligible. Let everyone 
realize that each of us can do some sort of original work, 
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which has more or less merit. That is another responsibility 
of teachers' colleges and courses in education: to remove the 
erroneous belief that the creative work of teachers and their 
pupils is negligible or not worthwhile. The aim of courses 
of education should be to remove that fear and to substitute 
for it a full realization that everyone can do some kind of 
original work. The ordinary person's sense of futility about 
doing something original should give way to a feeling of 
confidence. 

Beginning with the elementary grades, one way to in- 
still that confidence is to encourage the children to articulate 
about their whimsies and fancies. Urge them to write down 
the things which they imagine in the form of simple stories 
or poems. Or let them take a pencil or paintbrush and depict 
what they think. Or give them a crude musical instrument 
and let them try to compose a piece. If they feel the urge, 
encourage them to dramatize their ideas or make up a dance. 
If a child has something concrete to show for what he 
thought, he gains confidence and is more apt to try again. If 
a child gives overt expression to his imaginative ideas, the 
teacher can show appreciation and thus give him the neces- 
sary encouragement. From the early years the child should 
be urged to express his whimsies and fancies in some form 
or other. 

In every classroom, from the kindergarten through the 
graduate school, formal training should always be accompa- 
nied by the opportunity for creative efforts. The importance 
of this fact should not be overlooked in planning any cur- 
riculum from the grades to the lectures or laboratory sched- 
ules of the university. In many educational programs the 
opportunities for original productions are sadly neglected. 
For instance, while training in the rules and syllogisms of 
traditional logic leads to accurate thinking, it does not lead 
to productive work. Something more than that is required. 
The student should be urged to go further and do creative 
work. Not only logic, but other formal disciplines may 
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crowd out the opportunities for original productions. In 
planning any curriculum, we should be careful to see that 
does not happen. 

An instructor should lead his students to approach a 
problem by viewing it as a whole from as many different 
angles as possible. The proper orientation is often the key- 
note to success in any line of work. If we realize from the 
beginning that several different approaches are possible, 
then if one angle is unsuccessful, we won't spend too much 
time on it. We will try something else for a while, even if 
we return to the first approach later on. The proper orienta- 
tion to the problem is highly important for achievement in 
any endeavor, whether in science or art. 

The use of proper thought models is valuable to prepare 
students for producing original work. If an instructor pre- 
sents the students with a careful selection of the methods 
which can be employed, he can steer them away from futile 
attempts. Whether he is presenting music, art, or literature, 
or any of the sciences, the instructor should be aware that 
he has a large responsibility to present the best thought 
models. It is not enough for the student to know the results, 
but even more, how the results were obtained. The would- 
be inventor should not only understand the principle of 
how an appliance operates, but even more he should be 
shown the technique by which it was made. Methods, then, 
are more important than results to give the student the 
necessary background for creative work. 

The typical "appreciation" course aims to cover a lot 
of material and present only a superficial survey of a number 
of masterpieces. For many a student, this is the only con- 
tact he ever has with a certain type of music, art, or litera- 
ture. For this reason, while a certain amount of time can be 
spent in general survey, the instructor should select several 
masterpieces and devote the time to go into great detail as 
to the methods and techniques by which they were pro- 
duced. Thus, the student can gain some comprehension of 
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what he would actually have to do, if he were to produce a 
masterpiece himself. 

Frequently our "appreciation" courses, in pointing out 
the cultural influence and excellence of the masterpiece, 
give the average student the opinion that such wonders can 
only result from "inspiration," which is bestowed upon the 
genius. He is led to believe that such work can only be 
achieved by a very few people who are so "inspired." As a 
consequence it is futile for him to even try to do any origi- 
nal work of that type. If, on the other hand, the elementary 
"appreciation" course points out the laborious methods and 
techniques by which the masterpiece was produced, the 
average student will see that such actions are not so com- 
pletely different from the things lie himself does, and his 
sense of reverence and awe will be reduced. He will gain 
self-confidence and will be encouraged to try some original 
work of his own. 

Not only their pupils but teachers and instructors them- 
selves often have the belief that the masterpiece tan only 
be the result of "inspiration" to a "genius." Moreover, the 
well-known musicians, artists, and literary writers are partly 
responsible for this belief that their work is set far apart 
from what the average man could possibly do. When asked 
how they produce their work, many of them relapse into 
some vague explanation of "inspiration" or "revelation," 
either from some supernatural power or from the subcon- 
scious. It is very gratifying to feel that one has accomplished 
something no one else could do, so they naturally talk about 
their work in a manner to increase that sense of reverence 
and awe which the world is already willing to attribute to 
their achievements. As a result, they are frequently allowed 
exceptions from the rules which apply to the ordinary per- 
son, because of artistic or poetic "temperament." 

Much can be done to dispel this sense of awe, if the 
time is taken to analyze a masterpiece and show in detail the 
methods which the artist or author used. For instance, in 
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tracing the development of a famous painting the instruc- 
tor should show how the artist obtained the main idea, per- 
haps from something in his personal environment. Some 
idea of how the preliminary sketches were made should be 
indicated, as well as how the particular type of paint was 
selected and mixed. Both the type of canvas and the different 
kinds of brushes, with the various strokes employed, should 
be noted. The way in which the artist began his picture, 
whether he painted the background or the foreground first, 
or began in one corner or the other could be studied, as well 
as his manner of revising it. While there are very few master- 
pieces concerning which such information is available, yet 
the instructor would only need one or two such examples in 
his elementary appreciation course. The important thing 
is to trace in detail how at least one famous artist or author 
or composer worked. If a student is sho\^n how a master- 
piece is "manufactured' 1 step by step, he will cease to think 
of it as something beyond his reach, and will gain confidence 
that he, too, could do some original work. Although a gen- 
eral survey of the art or literature or music of a period pro- 
vides some very worthwhile information, yet if the elemen- 
tary appreciation course stimulates even a small proportion 
of the students to do original work, it will have been far 
more valuable. 

Some courses are now given to teach the various tech- 
niques employed in writing literature, composing music, or 
doing art work. Too often these courses deal with only cer- 
tain technical phases in the production of a masterpiece, and 
they fail to show the development of the process from the 
very beginning of the original idea. In the study of poetry 
techniques, for instance, a knowledge of verse forms and 
types of metre covers only a small phase of the total process 
of writing a poem. Such information can only be gained by 
studying in detail how a famous poem was created from 
the time the author started to search for an idea. More books 
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tracing the development of more masterpieces should be 
made available as required reading for all literary, art, and 
music courses. 

Let the educators, then, impress upon young people the 
fundamental similarity which exists between the creative 
thinking of the average person and that of the famous man 
of letters. The chief defect of much of our educational sys- 
tem to-day is that more emphasis is placed on the establish- 
ment of behavior norms than on the production of original 
work. In fact, many teachers confess that their chief aim is 
to have the pupils return the information which they give. 
Teachers may even be annoyed when a pupil presents an 
original answer which differs from what is expected, because 
it does not fit in with the rest of their scoring scheme for 
grades. They have to stop and think themselves how the 
unusual answer should be treated. The assertion is often 
made that the classes are too large for teachers to handle, 
arid hence they cannot take the time to adequately deal with 
the original answer. They are thus forced to try to regiment 
the pupils to give the same type of answers on their tests in a 
routine manner, which is easy to grade. 

Let every teacher, instructor, and professor stop and ask 
himself the question, "How do I teach?" "What are the 
methods which I employ?" Let each one face the question, 
whether he insists that his pupils or students slavishly repeat 
his talks or lectures or the textbook assignments. Let him 
ask, "Do I give the highest grade to the student or pupil 
who can repeat things I taught him almost word for word 
on tests and examinations?" "Or do I give the highest grades 
to the one who is less accurate from the standpoint of re- 
membering everything I said, but who expresses some new 
idea of his own, even though I do not exactly agree with it?" 
If each teacher answers these questions honestly, the ma- 
jority will give an affirmative answer to the first one. Many 
may deceive themselves that they favor the original answer, 
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but they allow so little opportunity for creative thinking in 
the classroom that it seldom occurs, and when they observe 
an original answer they do not give due credit. 

Both teachers in the early grades and professors in col- 
leges should be careful not to let their own biases and preju- 
dices affect the information which they give to the students. 
It is easy for an instructor to fall into the habit of presenting 
material from his own point of view, unless he is careful not 
to do so. A teacher should always make a definite effort to 
present other arguments and viewpoints regarding the same 
data. The conflict which arises in the student's mind, when 
he is presented with different descriptions or explanations 
of the same data, is one of the best incentives for encourag- 
ing him to do original thinking. On the other hand, if he is 
only presented with one viewpoint, such as that which the 
instructor favors, he will passively accept that without try- 
ing to think for himself. 

Not only the teacher, but also the student, should be on 
guard lest his personal bias and prejudice affect his work. 
Frequently, a student refuses to give adequate consideration 
to information he obtains in college, if that conflicts with 
his pet ideas and prejudices. He is disdainful of theories 
which don't accord with his already established beliefs. 
Every student should realize that even if he does not agree 
with what he hears in the classroom, at least it is a broaden- 
ing experience to examine the arguments behind the other 
interpretations. Every student should be duly impressed 
with the importance of being open-minded about all in- 
formation he receives in the classroom, as for instance eco- 
nomic, religious, and political theories. He should realize 
the importance of thoroughly understanding different 
theories, even though he does not agree with the conclu- 
sions. The student who is willing to study all points of view 
enough to understand them is the one who is best qualified 
to do original thinking. 

In presenting information to be learned or memorized 
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in the classroom care should be taken to point out the differ- 
ence between those facts which have been proved and those 
hypotheses and theories which have not been definitely 
established. Some assertions, which have not been definitely 
established, are made so commonly that we come to assume 
they are facts even when they have not been proved. Such 
confusion can lead to grave errors and misconceptions. This 
failure to differentiate between the actual fact and the as- 
sumed theory may be a big obstacle in achieving a high 
quality of productive thought. If a person believes that a 
certain assertion is already established, he will lack the mo- 
tivation to re-examine the premises and do original think- 
ing about it. On the other hand, if the student is made to 
realize that a certain assumption is not yet proved, that may 
be the incentive which will eventually lead him to make an 
original discovery or invention. 

Teachers should show pupils, beginning in the early 
grades, how to define a problem and keep testing each sug- 
gestion systematically. For instance, in a practical problem 
the teacher could point out the different ways it might lie- 
solved and encourage the pupil to try out the various pos- 
sibilities. After he has tried the different suggestions, the 
teacher could let the child decide for himself which was the 
best. If such habits of thought are established in early child- 
hood, they will be a distinct advantage for later life. 

Beginning with the lower grades, certain periods should 
be set aside for passive contemplation and daydreaming in 
planning the school curriculum. Some of the tasks which 
now crowd the school program should be omitted in order 
that each pupil might have the opportunity from time to 
time to think about anything which interests him. Each peri- 
od of "daydreaming" should be followed by the instruction 
that the pupils reproduce or give a record of their thoughts 
in some manner, as by art work, writing, dancing, playing a 
musical instrument, and such. The important thing is to 
make the child get in the habit of recording what he thinks. 
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This has the advantage that it makes the pupil appreciate 
the value of his imagination, and at the same time it dis- 
courages excessive idle daydreaming, which produces no 
result. If the child can see his own ideas expressed in con- 
crete form, he will be encouraged to keep on trying. 

How Parents May Help 

Outside of the classroom parents can do much to foster 
creative thinking in the child. Most of the suggestions for 
stimulating creative thought in school apply equally well to 
the child's home environment. The parent should always be 
ready to give the youngster proper encouragement to do 
original work. You should not be too busy to take the time 
to show proper appreciation for his original work. If the 
child's first efforts to create something new are spurned, he 
may be discouraged from trying further. Every father and 
mother should always be alert to notice the child's creative 
work and give him the proper assistance. 

Whenever a child shows initiative along one line, it is 
up to the parent to furnish the necessary materials. It does 
not matter if the materials are cheap, for the important 
thing is to permit the youngster to express himself in the 
medium he prefers. For instance, drawing and finger paint- 
ing are common methods which frequently appear, and the 
necessary paints, crayons, or pencils can easily be provided. 
The clay to enable the child to model his original ideas is 
easily obtained. Older children may like to write poems, 
stories, or even make up their own plays. Several playmates 
can be encouraged to do such things together, and give each 
other incentive for working out original ideas. Thus, several 
children could get together and write poems and stories and 
read them to each other. Or they could paint or draw to- 
gether and show each other the pictures produced. 

You should try to avoid telling your child what to paint 
or draw or construct. When he asks, "What shall I make?" 
you should always tell him to try some of his own ideas first. 
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It may take more effort on your part to give the necessary 
suggestions to prompt the child to work out his own ideas, 
but the results are tar more worthwhile. It is often a big 
temptation, when a youngster asks, "What shall 1 do or 
make?" to name some common object for him to copy, so he 
will be quiet for a while. Instead of answering that ques- 
tion for the youngster, you should always be ready to spend 
the effort necessary to make the child answer it himself. 

Likewise, when the child asks a question to obtain in- 
formation, the parent should try to make the child answer it 
himself, if that is practical. The experience of reasoning out 
the information is frequently far more valuable than the 
information itself. As mentioned before, such procedure is 
most effective to encourage creative thinking, but it con- 
sumes more time and effort on the part of the parent. If the 
question is beyond the child's capacity or if he is unable to 
answer it after trying, then you should give as correct an an- 
swer as you can. Children's questions should never go un- 
answered, if possible. Much harm can be done if their 
queries are ignored, for that stifles curiosity. As we men- 
tioned before, productive thinking depends to a large extent 
on a generalized curiosity about one's environment. You 
will do your child a great service if you see that his ques- 
tions are always answered either by himself or by an adult. 

After all, if the great thinkers of the world did not have 
confidence that their own thoughts were more valuable 
than things they copied, they would not have spent most of 
their lives working out the great contributions to civiliza- 
tion. This feeling of confidence in one's own original ideas 
should have its beginning in childhood, and the parents can 
do as much to encourage that attitude as the teacher in the 
classroom. 

You can do much to foster creative thinking in the next 
generation, if you allow your child to indulge in a certain 
amount of reverie without interruptions, just as you permit 
other recreations. The potential value of the youngster's 
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daydreams should be considered as important as playing 
with blocks, dolls or toy trains. If you always require your 
child to make some record of his phantasies, either by writ- 
ing his ideas or by drawing, modelling, or some other means, 
such periods of meditation will be most beneficial. By early 
forming the habit of recording his reveries, no matter how 
fantastic, the child will be steered away from excessive in- 
dulgence in the futile type of daydreaming, which leads to 
nowhere. On the other hand, the formation of the habit ol 
making some sort of a record of one's imaginative thoughts 
or reveries is a valuable asset for the person who wishes to 
do successful original work, since the productive thinker's 
best "hunches" often come during such periods. Let every 
parent, then, allow his child certain periods for phantas) 
and reverie, which should always be followed by having the 
child record his imaginative ideas in some way. Since the 
average child spends much more time at home than at 
school, the parent has more opportunity than the teacher 
for encouraging creative thinking. More efficient creative 
thought in the next generation will do much to advance our 
culture. 

Summary 

A program to improve creative thinking in ourselves and 
others should include: first, to stimulate and encourage peo- 
ple to tackle complicated and difficult problems; and sec- 
ond, to develop a sense of leisure and a certain amount of 
freedom from daily routine for solving such complicated 
problems. It is important for us to realize that we all are 
capable of creative thinking of more or less merit. 

Certain general characteristics and attitudes are advan- 
tageous for original work, as the development of strong 
interest in the area of investigation, and the desire to reach 
a correct solution. One must be willing to work hard and 
not count the hours. Patience, optimism, and caution in 
examining all the facts are helpful. One should develop a 
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sense of humor and a spirit of intellectual play. Each indi- 
vidual should find out what states of health or mood are 
most favorable for his own work and try to do his thinking 
at such times. The thinker should be ready to accept new 
ideas even if they conflict with his established professional 
standing, or tradition. Too strict adherence to artistic, sci- 
entific, or social conventions hinder the creative activity of 
the mind. 

The original thinker will find certain specific activities 
beneficial in his work. By reading and observation he should 
collect information about the problem, as well as by talking 
to other people who have done similar work. Information 
in other fields of interest is also valuable. Likewise, answer- 
ing the naive questions of persons who have never worked 
within the area of investigation is often helpful to gain a 
new viewpoint. We should allow a certain amount of time 
for meditation arid autistic thinking in our daily schedule. 
We should spend some of our leisure time in meditation or 
autistic thinking in an easy chair instead of spending it all 
in activities of the conventional forms of recreation. Even 
when we are engaged in other kinds of mental work, we 
should be on the watch for new ideas in regard to our prob- 
lem, if they should occur to us. Variation in one's daily rou- 
tine and personal habits, may produce the opportunity for 
valuable "hunches." We should form the habit of asking 
ourselves questions about the things in the environment 
which interest us, and even more important, answering our 
own questions. We should never hesitate to ask questions 
about the ordinary things which most people take for 
granted. At all times we should keep a notebook handy to 
jot down an idea, not only during the daytime, but also by 
one's bed at night for any "hunches" which might come 
during the night, and especially on awakening in the morn- 
ing. Let us never be too busy to jot down what appears to 
be a good idea, or, if we can't do that, to spend a few min- 
utes memorizing it so that we can recall it later. 
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Procedures in the classroom can do much to promote 
creative thought in the next generation. Educators should 
be alert for new ideas proposed by young people. Schools of 
education should train teachers to have a spirit of inquiry to 
inspire youth. Every effort should be made to reduce the 
fears of teachers and pupils that their creative efforts are ab- 
sent or negligible, and confidence in their own ability to do 
original work should be developed. They should be urged 
to record their fancies and reveries in some manner or 
medium. Very often formal education is too much absorp- 
tion and learning, and not enough production, expression 
and opportunity for creative work. Students should be 
taught to view a problem from as many different angles as 
possible. Elementary "appreciation" courses in art or litera- 
ture should not only present a general survey of the subject, 
but should also include a few objective examples of how a 
masterpiece has been produced to show similarity between 
the students' own creative thinking and that of the famous 
author or artist. Let the student realize that great creative 
thinking is not such a "mysterious" process as some believe. 
Teachers should be alert not to allow their own biases and 
prejudices affect the knowledge, which they present in the 
classroom. Likewise, students should be alert not to let their 
own biases and prejudices affect their willingness to un- 
derstand other viewpoints. A certain amount of time should 
be provided in the school schedule for daydreaming and 
autistic thinking, and then the pupils should be asked to 
record their reveries and fancies in any way they wish, as 
art work, writing, music, dramatic work, and such. 

Parents should encourage the child in creative work at 
home. They should refrain from telling him what to do in 
order to make him express his own creative ideas. They 
should allow the child a certain amount of time for day- 
dreaming which should usually be followed by asking him 
to record his reveries in whatever manner or medium he 
prefers. The youngster's original work should be encour- 
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aged more than what he merely copies. Parents should 
stimulate children to really try to answer their own ques- 
tions; then, if they can't, to ask adults, but not to forget 
about them. 

The future progress of civili/ation depends on the quality 
of the creative thinking in the world during the years to 
come. 
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